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(57) A vital signs detection system has 

atemninal capable of being connected to detecting 

means of detecting vital signs; 

a program server of storing a program and/or data 

to operate the detecting means; and 

an infomnation server of communicating with the 

temiinal; wherein: 

when an operation switch of the detecting means is 
tumed ON, the terminal transmits information in- 
cluding the type of the detecting means to the pro- 
gram server; 

on receiving the information, the program server 
transmits a predetermined program and/or data 
corresponding to the infomnation to the terminal ac- 
cording to the information; 

the detecting means operates according to the pre- 
determined program and/or data received by the 
temninal, and thereby detects vital signs; and 
the terminal transmits the vital signs detected by the 
detecting. means to the information server. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present Invention relates to a vital signs 
detection systenn and a vital signs detection method for 
acquiring and processing vital signs fronri an organisnn, 
and a health control method using the same. 

Related Art of the Invention 



[0004] As shown in Table 1 , a recommended exercise 
is that in the range of feeling "from Fairly Light to Some- 
what Hard." 

[0005] This measurement method depends on the 
5 feeling. Accordingly, the use of a judgment method 
based on the heart rate is more realistic and safer. A 
measure of heart rate at exercise is obtained by the fol- 
lowing Blackburn's fonmula which gives the heart rate 
easily. 

10 

(heart rate) = (220 (age)) x K 



[0002] Exercise is effective for prevention against and 
treatment for adult diseases. That is, exercise strength- 
ens the function of the heart, the lungs, and the muscles, 
resolves fatness, reduces the blood sugar level and the 
blood pressure, and increases the HDL cholesterol 
\ (good cholesterol) component In particular for diabet- 
ics who are recently increasing in number (95% of dia- 
betes is of non-insulin-dependent diabetes mellitus 
(NIDDM) in Japan) , It is reported that exercise is to be 
effective in: reduction in the blood pressure; improve- 
ment in various conditions of diabetes; prevention of ar- 
teriosclerosis; and prevention of aging. 
[0003] For the purpose of prevention and treatment, 
recommended exercise is a whole-body exercise caus- 
ing deep breathing, such as walking, jogging, rope skip- 
ping, in-pool walking, swlmrriing, cycling, and aerobics. 
Recommended intensity of the exercise is 40% to 60% 
in a scale in which Ihe hardest" exercise (no harder ex- 
ercise is possible) is rated at 100%. The intensity of the 
exercise is measured, for example, according to a sub- 
jective symptom (Borg's scale) as shown in Table 1 . 



[Table 1] 



6 
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Very, Very Light 


8 




9 


Very Light 


10 




11 


Fairly Light 


12 




13 


Somewhat Hard 


14 




15 


Hard 


16 




17 


Very Hard 


18 




19 


Very, Very Hard 


20 





(Here, K indicates exercise intensity of 0 K 1.) 
IS [0006] For example, In case of an exercise by a 
40-year old patient at an intensity of 50%, the formula 
gives (220 40) x 0.5=90. This indicates that an exercise 
causing a heart rate of 90 is recommended. 
[0007] Such real-time recognition of the heart rate 
20 permits the recognition of the intensity of the exercise, 
and is important in order to take exercise within a range 
of exercise intensity avoiding over-exercise to one's 
body. 

[0008] Further, in order to recognize the effect of an 

25 exercise as a concrete value, it is appropriate to meas- 
ure the calorie consumption. Such reai-time recognition 
of the heart rate and the calorie consumption is very Im- 
portant in exercise for the purpose of prevention against 
and treatment for adult diseases. 

30 [0009] Even for healthy persons, dieting is attracting 
the attention, as indicated by the fact that the dieting is 
a popular theme in women's weeklies. Accordingly, the 
real-time recognition of calorie consumption in daily life 
encourages the continuation of dieting, and has other 

35 various advantages. 

[0010] Accordingly, for the purpose of health control, 
apparatuses for measuring the heart rate and the calorie 
consumption of a user are used in medical scenes, of- 
fices, homes, and the like. 

40 [0011] An exemplary apparatus for measuring the cal- 
orie consumption of a user calculates the calorie con- 
sumption on the basis of the heart rate. In some cases, 
such a consumption calorimeter further comprises a 
body motion detection apparatus and a body tempera- 

4S ture detection apparatus in addition to a pulse wave de- 
tection apparatus, and thereby avoids variation due to 
psychological factors so as to obtain a more precise val- 
ue of calorie consumption. 

[0012] Figure 1 3 is a block diagram showing the con- 
50 figuration of a prior art consumption calorimeter for cal- 
culating calorie consumption on the basis of heart rate. 
As shown in the figure, fundamental components of this 
prior art consumption calorimeter are heart rate detect- 
ing means 11 and calorie consumption calculating 
55 means 1 2. The heart rate detecting means 1 1 comprises 
pulse wave detecting means 13, A/D converting means 
14, and a frequency processing means 1 5. A heart rate 
detected by the heart rate detecting means 11 is substi- 
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tuted into an approximation fonnula, whereby the calorie 
consunnption is obtained. Body tennperature delecting 
means 1 6 and body motion detecting means 1 7 are also 
provided. On the basis of the outputs from these means, 
correlation relation storing means 1 8 selects an approx- 
imation formula used for the calculation of the calorie 
consumption, so as to improve the precision in the cal- 
culation of the calorie consunnption. The calorie con- 
sumption calculating means 12 substitutes the heart 
rate into the approximation fonmula selected by the cor- 
relation relation storing means 18. and thereby calcu- 
lates the calorie consumption. The value of calorie con- 
sumption is stored in time series in storing means 19, 
and at the same time, displayed on notifying means 20 
so as to be notified to a user in real time. 
[0013] The body motion detecting means 17 deter- 
\ mines whether the user is moving or not. When the user 
^ is found to be moving, an approximation fonmula for ac- 
tive states is used. Otherwise, an approximation formula 
for resting states is used. The body temperature detect- 
ing means 16 detects the body temperature. On the ba- 
sis of this body temperature, the condition of fundamen- 
tal metabolism ts identified, or alternatively, the body 
temperature is used as a parameter in the determination 
of the activity state of the user. Such a configuration per- 
mits a precise measurement (within the error of 5%) of 
the value of calorie consumption: 
[001 4] Such a consumption calorimeter can be imple- 
mented in a wearable form such as a watch shape, a 
necklace shape, a card shape, and an eyeglasses 
shape. In case of the watch shape, the heart rate and 
the calorie consumption are displayed on the LCD (Liq- 
uid Crystal Display) . of the watch in real time. Further, 
displayed thereon are statistical data, such as accumu- 
lated calorie consumption and the degree of achieve- 
merit, and graphs illustrating such data. 
• [0015] Nevertheless, such a prior art consumption 
' Calorirrieter is dedicated to the detection of calorie con- 
sumption. Accordingly, the other vital signs cannot be 
treated. For example, a user who desires to measure 
- the blood pressure in addition to the calorie consump- 
tion needs to attach a blood - pressure meter (composed 
of a section for sensing blood pressure infomiation and 
a section for processing the data obtained by the sens- 
ing) independently in addition to the above-mentioned 
consumption calorimeter. 

[0016] As such, with increasing number of the items 
to be monitored in the organism, nneasurement instru- 
ments (each composed of a section for sensing vital 
signs corresponding to the monitored item and a section 
for processing the data) need to be added correspond- 
ingly to the increased items. 

[0017] Further, in case of a secondary use of the data 
obtained by the instruments, the data is, in some cases, 
transmitted to an external server for information 
processing. In this case, the increase in the number of 
the measurement instruments causes an increase also 
in the number of hardware pieces for data transfer which 



need to be provided in each measurerhent instrument. 
This results in an complexity in the configuration of. the 
entire system, and also a reduction in workability. 
[0018] As for a single measurement instrument such. 

5 as the above-mentioned consumption calorimeter, there 
have been the following problems. 
[0019] A first problem is the capability of displaying. 
In case of a wearable apparatus described above, the 
display area and the resolution In the display device are 

10 restricted. Accordingly, the amount of displayed data 
and the character size are in trade-off. That is. when 
snnall characters are used for display, a large amount of 
data can be displayed. Nevertheless, this is not appro- 
priate for elderiy persons and diabetics who have poor 

15 sight in many cases. 

[0020] A second problem is the operation keys and 
the operability thereof. Since a wearable device is nec- 
essarily small and has a small surface area, the keys 
provided thereon need to be small, and the number of 

20 the keys is also restricted. Accordingly, two or more 
functions are assigned to a single key in most cases. 
This degrades the operability. 

[0021] It is desirable that a device can be operated 
easily with a small number of keys . Nevertheless, in the 

25 prior art devices, real-time measurement data and sta- 
tistical data derived therefrom have been displayed on 
a single display device. This has unavoidably caused a 
large number of key operations, and hence prevented 
simple key operation. . . - - • 

30 [0022] A third problem is a difficulty in application to 
users. It is laborious to receive an exercise menu in the 
form of paper or e-mail and thereby input one's own tar- 
get values so as to determine the exercise menu of the 
final form. This can disturb the habit of exercise. Accord- 

35 ingly, it is desirable that an entire menu is automatically 
downloaded, displayed, and set on the health control 
apparatus. ..... . • 



40 



SUMMARY OF THE INVENTION 



[0023] The present invention has been deyised^with 
considering the above-mentioned problenns. An object 
of the present invention is to provide: a vital signs de- 
tection system applicable to various purposes and var- 

45 ious types of necessary data depending on the purpose; 
and a health control method using the same. 
[0024] Another object of -the present Invention is to 
provide a vital signs detection system to acquire neces- 
sary information on the state of a user correspondingly 

50 to the change of the state. 

[0025] The 1st invention of the present invention is a 
vital signs detection system comprising: 

a temninal capable of being connected to detecting 
55 means of detecting vital signs; 

a program server of storing a prograrn and/or data 

to operate said detecting means; and 

an information server of communk:aling with said 
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terminal; 
wherein: 

when an operation switch of said detecting means 5 
is turned ON, said terminal transmits information in- 
cluding the type of said detecting means to said pro- 
gram server; 

on receiving said information, said program server 
transmits a predetermined program and/or data io 
corresponding to said Information to said terminal 
according to said information; 
said detecting means operates according to said 
predetermined program and/or data received by 
said terminal, and thereby detects vital signs; and 
said temninal transmits the vital signs detected by 
said detecting means to said Information server. 

[0026] The 2nd Invention of the present invention is a 
vital signs detection method utilizing: 

a terminal capable of being connected to detecting 

means of detecting vital signs; 

a program server of storing a program and/or data 

to make said detecting means operate; and 25 

an information server of communicating with said 

terminal; and comprising: 



transmits a predetennined program and/or data to 
said terminal according to said information; said de- 
tecting means operates according to said predeter- 
mined program and/or data received by said termi- 
nal, and thereby detects vital, signs; and said termi- 
nal transmits the vital signs detected by said detect- 
ing means to said Information server. 

[0028] The 4th invention of the present invention is a 
program server for communicating with a terminal ca- 
pable of being connected to detecting means of detect- 
ing vital signs, and for storing a program and/or data to 
make said detecting means to operate, wherein: 

when an operation switch of said detecting means 
is turned ON and thereby saidtemninal transmits in- 
formation including the type of said detecting 
means, said program server receives said informa- 
tion and then transmits a predetermined program 
and/or data corresponding to said information to 
said tenminal according to said information; 
said detecting means operates according to said 
predetermined program and/or data received by 
said temnlnal, and thereby detects vital signs; and 
said terminal transmits the vital signs delected by 
said detecting means to said information server. 



. . the step in which when an operation switch of 
said detecting means is turned ON, said termi- 
nal transmits information Including the type of 
said detecting means to said program server; 
the step in which on receiving said InfomDation, 
said program server transmits a predetermined 
program and/or data corresponding to said in- 
fonmation to said terminal; 
the step in which said detecting means oper- 
ates according to said predetermined program 
and/or data received by said terminal, and 
thereby detects vital signs; and 
the step in which said terminal transmits the vi- 
tal signs detected by said detecting means to 
said Infomnation server. 

[0027] The 3rd invention of the present invention is a 
terminal capable of being connected to detecting means 
of detecting vital signs, wherein: 



said terminal communicates with a program server 
of storing a program and/or data to make said de- 
tecting means operate, and with an information 
server for storing vital signs detected by said de- 
tecting means; 

when an operation switch of said detecting means 
is turned ON, said temnlnal transmits information in- 55 
eluding the type of said detecting means to said pro- 
gram server; 

on receiving said information, said program server 



[0029] The 5th invention of the present invention is an 
information server of communicating with a temninal ca- 
30 pable of being connected to detecting means of detect- 
ing vital signs, wherein: 



said terminal communicates also with a program 
server for storing a program and/or data to make 

said detecting means operate; 
when an operation switch of said detecting means 
is tumed ON and thereby said terminal transmits in- 
formation including the type of said detecting 
means to said program server, 
said program server receives said information and 
then transmits a predetermined program and/or da- 
ta corresponding to said information to said termi- 
nal; 

said detecting means operates according to said 
predetermined program and/or data received by 
said tenninal, and thereby detects vital signs; and 
when said temninal transmits the vital signs detect- 
ed by said detecting means, said information server 
receives saidvltal signs. 



35 



40 



45 



50 



[0030] The 6th invention of the present invention is a 
vital signs processing apparatus comprising: 

vital signs detecting means of detecting vital signs; 
and 

vital signs processing means of processing, storing, 
and displayirig said vital signs detected by said vital 
signs detecting means; wherein: 
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said vital signs detecting means comprises at 
least: 

buffering means of temporarily storing said 
detected vital signs; and 
first communicating means of communi- 
cating with said vital signs processing 
means; 

sard vital signs processing means comprises at 
least: 

second communicating means of commu- 
nicating with said vital signs detecting 
means; 

storing means of storing said vital signs; 
processing means of processing said vital 
signs stored in said storing means accord- 
ing to a predetermined program and/or da- 
ta; and 

displaying means of displaying said vital 
signs stored in said storing means and/or 
output data of said processing means. 

[0031] The 7th invention of the present invention is 
the vital signs processing apparatus according to 6th in- 
vention wherein said vital signs processing means fur- 
ther comprises third communicating means of comriiu- 

nicating with an external server 

[0032] The 8th invention of the present invention is 
the vital signs processing apparatus according to 6th in- 
vention wherein: 

said buffering means and said storing means com- 
prise a removable medium which can be detached; 
and 

said removable medium is transferred between said 
vital signs detecting means and said vital signs 
processing means, whereby the data stored in said 
removable medium is transferred. 

[0033] The 9th invention of the present invention is 
the vita! signs processing apparatus according to any of 
6th-8th inventions, wherein: 

said vital signs detecting means is composed of a 
pulse wave sensor for measuring the pulse wave of 
a user; and 

said processing means comprises: frequency 
processing means of performing FFT (fast Fourier 
transformation) processing onto the frequency of. 
said pulse wave; heart rate measuring means of 
measuring heart rate from the output of said fre- 
quency processing means; and calorie consump- 
tion calculating means of calculating calorie con- 
sumption from said heart rate. 

[0034] The 10th invention of the present invention is 



the vital signs processing apparatus according to .9th in- . 
vention wherein: 

said vital signs processing means further comprises 
5 FFT processing means of performing FFT process- 

ing onto said heart rate; 

according to the result of said FFT processing, it is 
determined whether said user is exercising or not; 
and 

10 when it is determined that said user is not exercis- 
ing, and when said heart rate exceeds a predeter- 
mined set value, said calorie consumption calculat- 
ing means does not use said measured heart rate, 
but calculates calorie consumption according to 

15 said user's resting heart rate stored previously. 

[0035] The 11th invention of the present invention is 
the vital signs processing apparatus according to 9th in- 
vention further comprising inputting means of pemnitting 

20 a user to input: personal data including one's name, age, 
and sex; health control indices including daily, weekly, 
monthly, and final target values for calorie consumption; 
and exercise indices including upper and lower limits for 
heart rate at exercise, and exercise time. 

25 [0036] The 12th invention of the present invention is 
. the vital signs processing apparatus according to 11th 
invention wherein said health control indices and said 
exercise indices are displayed on said displaying 
-nrieans. ~ — - r 

30 [0037] . The 13th invention of the present invention is 
the vital signs processing apparatus according to 9th in- 
vention further comprising notifying means of warning 
said user when said heart rate falls outside the range 
between said upper and lower limits for heart rate having 

35 been input through said inputting means. 

[0038] The 14th invention of the present invention is 
the vital signs processing apparatus according to 11th'~ 
invention. wherein: * . 

40 said processing means perfonns: the accumulation 
of said calorie consumption; the calculation of the 
difference from said target value; the calculation of 
the degree of achievement to said target value: and 
the calculation of the expected time of achieving 

45 said target value at the current pace of calorie con- 
sumption; and then stores these data in a region 
different from that of said vital signs data, within said 
storing means; and 

said displaying means displays: the time series of 
50 the change in said heart rate and said calorie con- 
sumption; said accumulated value of calorie con- 
sumption; and said expected time of achieving said 
target value. 

55 [0039] The 15th invention of the present invention is 
the vital signs processing apparatus according to 6th in- 
vention wherein: . 
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said vital signs delecting means is used as said de- 
tecting means connected to said terminal in 3rd in- 
vention; and 

said vital signs processing means is used as said 
temriinal in 3rd invention. 5 

[0040] The 1 6th invention of the present invention is 
the vital signs processing apparatus according to 6th in- 
vention wherein said vital signs detecting means and 
said vital signs processing means are used as said de- io 
tecting means connected to said terminal in 3rd inven- 
tion. 

[0041] The 17th invention of the present invention is 
a health control method wherein a vital signs processing 
apparatus according to any of Claims 7,5 or 1 6 is used, 
whereby the health of a user of said vital signs process- 
ing apparatus is controlled according to instructions 
from a health control instructor who is a server user of 
^said information server or said server, wherein 
said method comprises: 

a first step in which said information server or said 
server generates a health control program including 
all or part of the exercise indices, the exercise 
menu, and the health control indices of said user of 2S 
said health vita! signs processing apparatus ac- 
cording to a user chart containing vital signs includ- 
ing the height, the weight, the body fat percentage, 
and the temperature of said user, and then trans- 
mits said program to said vital signs processing ap- 30 
paratus; 

a second step in which said vital signs processing 
apparatus receives said health control program, 
and in which said user uses said vital signs process- 
ing apparatus in accordance with said health control ^5 
program, and thereby acquires said user's vital 
signs; 

a third step in which said information server or said 
server renews said health control program accord- 
ing to said acquired measurement data; and 
a fourth step in which when said measurement data 
falls outside the range of the values set in said 
health control program, said vital signs processing 
apparatus transmits warning information for re- 
questing attention to said inf onmation server or said 
server; and wherein: 

on recognizing said warning infomnation, said 
health control instructor determines and alters 
said exercise indices and/or said exercise so 
menu in said health control program according 
to said warning information; 
said information server or said server transmits 
said altered exercise indices and/or exercise 
menu to said vital signs processing apparatus; ss 
and 

when said vital signs processing apparatus re- 
ceives said altered exercise indices and/or ex- 



ercise menu, said user takes exercise accord- 
ing to said exercise indices and/or exercise 
menu. 

[0042] The 1 8th invention of the present invention is 
the health control method according to 17th invention 
wherein: 

said vital signs processing apparatus transmits 
prompt information for requesting the renewal of 
said measurement data, to said user; 
on recognizing said prompt infomriation, said user 
determines and operates said vital signs process- 
ing apparatus according to said prompt infomnation; 
and 

said vital signs processing apparatus acquires new 
measurement data, and then transmits them to said 
information server or said server. 

[0043] The 19th invention of the present invention is 
the health control method according to 17th invention 
wherein: 

said information server or said server transmits 
prompt information for requesting the renewal of 
said acquired measurement data, to said user; 
on recognizing said prompt information, said user 
of said vital signs processing apparatus detennines 
and operates said information server or said server 
according said prompt information; and 
on receiving new measurement data, said informa- 
tion server or said server generates a new health 
control program based on said data. 

[0044] The 30th invention of the present invention is 
the health control method according to 18th or 19th in- 
vention wherein said prompt information is output when 
said measurement data is not renewed for a predeter- 
mined time or longer. 

[0045] The 21st invention of the present invention is 
the health control method according to 18th invention 
wherein said prompt information includes the method of 
operation of said vital signs processing apparatus for 
said user to renew said measurement data. 
[0046] The 22nd invention of the present invention is 
the health control method according to 19th Invention 
wherein said prompt information includes the operation 
method of said infomnation server or said server for said 
user of said vital sign processing apparatus. 
[0047] The 23nd invention of the present invention is 
the health control method according to 1 7th invention 
wherein: 

said information server or said server further com- 
prises a user ID (identifier) table for storing user IDs 
for corresponding the user chart of each user to that 
user uniquely; and 

said user ID is transmitted together with said health 
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control program to said health control apparatus. 

[0048] The 24th invention of the present Invention is 
a program of operating a computer as all or part of said 
terminal capable of being connected to detecting means 
of detecting vital signs ; said program server for storing 
a program and/or data for causing said delecting means 
to operate; and said information server for communicat- 
ing with said terminal; in said vital signs detection sys- 
tem according to 1st invention. 

[0049] The 25th if^vention of the present invention is 
a program of operating a computer as all or part of said 
terminal according to 3rd invention capable of being • 
connected to detecting means of detecting vital signs. 
[0050] The 26th invention of the present invention is 
a program of operating a computer as all or part of said 
program server according to 4th Invention for commu- 
nicating- with said terminal capable of being connected 
to detecting means of detecting vital signs, and for stor- 
ing a . prograrin and/or data for causing said detecting 
.means to operate. — 

[0051] The 27th invention of the present invention is 
a program of operating a computer as all or part of said 
infomiation server, according to 5th invention for com- 
municating with said terminal capable of being connect- 
ed to detecting means of detecting vital signs. 
[0052] The 28th invention of the present invention is 
a program of operating a computer as all or part of said 
processing means of said vital signs processing means 
of saidvital signs processing apparatus according to 6th 
invention. 

[0053] The 29th invention of the present invention is 
a program of operating a computer to carry out all or part 
of said first, second, third, and fourth steps in said health 
control method according to 17th invention. 
.[0054] ..- The 30th invention of the present invention is 
, djta-r^structure wh used in a computer arid 

comprises aH or part of the data structure in said first, 
second,, third, .and fourth steps in said health control 
. method according to. 1 7th invention. 
[0055].* The 31st invention of the present invention is 
a vital signs detection system comprising: 

a tenninal having detectingmeans of detecting, vital 
signs corresponding to an inspection item; 
a program server of storing a program and/or data 
to make said delecting means operate; and 
an inspection item judgment server of communicat- 
ing with said terminal and thereby judging said in- 
spection item according to said vital signs; wherein: 

when said tenninal is- started, said inspection 
item judgment server judges a predetermined 
inspection item according to said vita! signs 
corresponding to said predetennined inspec- 
tion item; and according to the result of said 
judgment, said inspection item judgment server 
makes said terminal download a predeter- 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



55 



mined program and/or data from said program 
server, and thereby makes said detecting 
means operate according to said predeter- 
mined program and/or data. 

[0056] The 32nd invention of the present invention is. 
a vital signs detection system comprising: 

a terminal having detecting means of detecting, vital 
signs corresponding to an inspection item; 
a program server of storing a program and/or data 
to make said detecting means to operate; and 
an inspection Item judgment server of communicat- 
ing with said terminal and thereby judging said in- 
spection item according to said vital signs; wherein: 

When said detecting means detects said vital 
signs corresponding to a predetermined in- 
spection item, said temrjinal transmits said vital 
signs to said inspection item judgment server; 
on receiving said detected vital signs, said in- 
spection item judgment server judges said pre- 
determined inspection item according to said 
vital signs, and according to the result of said 
judgment, determines whether the operation of 
said detecting means is to be continued or not; 
and 

when the result of said detennination is the con- 
tinuation of the operation of -said detecting 
means, said inspection item judgment server 
makes said detecting means perform the same 
operation as previous, or alternatively, to down- 
load a predetermined program and/or data from 
said program server and thereby operate ac- 
cording to said predetennined program and/or 
data. 

[0057] The 33rd invention of the present invention is 
the vital signs detection system according. to 31st or 
32nd invention wherein: said detecting means is con- 
nected to said terminal in an attachable and detachable 
manner; and in response to said download of said pre- 
determined program and/or data, the type and/or the 
number of said detecting means connected to said ter- 
minal is changed. 

[0058] The 34th invention of the present invention is 
the vital signs detection system according to 31st or 
32nd inventions wherein said download of said prede- 
termined program and/or data is carried out in order to 
change said inspection item to which said operation of 
said detecting means corresponds. 
[0059] The 35th invention of the present invention is 
the vital signs detection system according to 31st or 
32nd inventions wherein said download of said prede- 
termined program and/or data is carried out in order to 
change the inspection method for the same inspection 
item to which said operation of said detecting means 
corresponds. 
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[0060] The 36th invention of the present invention is 
the vital signs detection systenn according to 31st or 
32nd inventions wherein: 

said judgment by said inspection item judgment 5 
server is carried out according to specific vital signs 
as said vital signs, which is in specific relevance to 
said organism of detection target of said detecting 
means; 

said terminal is provided with an ID con^esponding io 
to said specific vital signs; and 
said inspection item judgment server refers to said 
10 of said terminal, and thereby carries out said 
judgment according to said specific vital signs. 

15 

[0061] The 37th invention of the present invention is 
the vital signs detection system according to 36th inven- 
tion wherein said ID is transmitted from said terminal to 
\ said inspection item judgment server, vvhereby said in- 
spection item judgment server can refer to said ID. 20 
[0062] The 38th invention of the present invention is 
the vital signs detection system according to 36h inven- 
tion wherein said inspection item judgment server re- 
tains said ID in advance. 

[0063] The 39th invention of the present invention is 25 
a terminal comprising detecting means of detecting, 
from an organism, vital signs corresponding to a prede- 
termined inspection item, wherein 

when at start-up, an inspection item judgment 
server for judging said inspection item according to said 30 
vital signs judges a predetermined inspection item ac- 
cording to said vital signs corresponding to said prede- 
termined inspection item, 

according to the result of said judgment, said ter- 
minal downloads a predetermined program and/or data 35 
from a program server for storing a program and/or data 
to make said detecting means operate, and thereby 
causes said detecting means to operate according to 
said predetermined program and/or data. 
[0064] The 40th invention of the present invention is 40 
a terminal comprising detecting means of delecting, 
from an organism, vital signs corresponding to inspec- 
tion item, wherein: 

when said detecting means detects a vital signs cor- 
responding to a predetermined inspection item, 
saidtemninal transmits said vital signs to an inspec- 
tion item judgment server of communicating with 
said terminal and thereby judging said inspection 
item according to said vital signs; 50 
on receiving said detected vital signs, said inspec- 
tion item judgment server judges said predeter- 
mined inspection item according to said vital signs, 
and according to the result of said judgment, deter- 
mines whether the operation of said detecting ss 
means is to be continued or not; and 
when the result of said determination is the contin- 
uation of the operation of said detecting means, 



said inspection item judgment server makes said 
detecting means perform the same operation as 
previous, or alternatively, download a predeter- 
mined program and/or data from a program server 
for storing a program and/or data to make said de- 
tecting means operate, and thereby operate ac- 
cording to said predetermined program and/or data. 

[0065] The 41st invention of the present invention is 
the terminal according to 39th or 40th inventions where- 
in: said detecting means is connected to said temninal 
in an attachable and detachable manner; and in re- 
sponse to said download of said predetermined pro- 
gram and/or data, the type and/or the number of said 
detecting means connected to said terminal is changed. 
[0066] The 42nd invention of the present invention is 
the terminal according to 39th or 40th inventions where- 
in said download of said predetermined program and/or 
data is carried out in order to change said inspection 
item to which said operation of said detecting means 
corresponds. 

[0067] The 43rd invention of the present invention is 
the terminal according to 39th or 40th inventions where- 
in said download of said predetermined program and/or 
data is carried out in order to change the inspection 
method for the same inspection item to which said op- 
eration of said detecting means corresponds. 
[0068] The 44th invention of the present Invention is 
a terminal according to 39th or 40th inventions wherein: 

said temninal is provided with an iD which corre- 
sponds to specific vital signs as saidvital signs , in 
specific relevance to said organism of detection tar- 
get of said detecting means and is thereby used for 
said judgment by said inspection item judgment 
server; and 

said inspection item judgment server refers to said 
ID of said tenminal, and thereby carries out said 
judgment according to said specific vital signs. 

[0069] The 45th invention of the present invention is 
a vital signs detection method comprising: 

a step including a detecting step of detecting, from 
an organism, vital signs corresponding to an in- 
spection item; 

a program storing step of storing a program and/or 
data to make detecting step carry out; and 
an inspection item judging step of judging said in- 
spection item according to said vital signs detected 
by said detecting step; wherein: 

when said detecting step is started, in said in- 
spection item judging step, said predetenmined 
inspection item is judged according to saidvital 
signs corresponding to saidpredeterrnined in- 
spection item; and according to the result of 
said judgment, a predetenmined program and/ 
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or data stored in said program storing step is 
downloaded for said step including said detect- 
ing step; whereby in said detecting step, oper- 
ation is carried out according to said predeter- 
HDined program and/or data. 

[0070] The 46th invention of the present invention is 
a vital signs detection method comprising: 

a step including a detecting step of detecting, from 
an organism, vital signs corresponding to a prede- 
termined inspection item; 

a program storing step of storing a program and/or 
data make said detecting step carry out; and 
• an inspection -item judging step of judging said in- 
spection item according to said vital signs detected 
^ by said detecting step; wherein: 

when said vital signs corresponding to said pre- 
. detemnined inspection item is detected in said 
1 - - detecting step, said vital signs is transmitted, in 
said step including said detecting step, to said 
inspection item judging step for processing; 
in said inspection Item judging step, said pre- . 
determined inspection item is judged according 
to said detected vital signs, and according to 
the result of said judgment, it is determined 
whether said detecting step is to be continued 
or not; and 

. when the result of said determination is the con- 
tinuation of said detecting step: the same oper- 
- ation as previous is carried out in said detecting 
step, or alternatively, a predetermined program 
. and/or data stored in said program storing step 
is downloaded and thereby operation is carried 
out according to said predetermined program 
■jlUw • r and/or data. 

[0071] The 47th invention of the present invention is 
a program of operating a computer as all or part of: said 
terminal having detecting means of detecting, from an 
organism, vital signs con^esponding to a predetermined 
. inspection item; said program server for storing a pro- 
gram and/or data to make said detecting means oper- 
ate; and said inspection item judgment server for com- 
municating with said temninal and thereby judging said 
inspection item according to said vital signs; in said vital 
signs detection system according to 31st invention. 
[0072] The 48th invention of the present Invention is 
a program of operating a computer as all or part of: said 
terminal having detecting means of detecting, from an 
organism, vital signs corresponding to a predetermined 
inspection item; said program server for storing a pro- 
gram andi'or data to make said detecting means oper- 
ate; and said inspection item judgment server for com- 
municating with said terminal and thereby judging said 
inspection item according to said vital signs; in said vital 
signs detection system according to 32nd invention. 



[0073] The 49th invention of the present invention is 
a computer-processable medium carrying a program of 
operating a computer as all or part of: said terminal ca- 
pable of being connected to detecting means of detect- 

5 ing vital signs; said program server for storing a program 
■ and/or data to make said detecting means to operate; 
and said information sender for * communicaling with 
said terminal; in said vital signs detection system ac; 
cording to 1st invention, 

10 [0074] The 50th invention of the present invention is 
a computer-processable medium carrying a program of 
operating a computer as all or part of: said terminal hav- 
ing detecting means of detecting, from an organism, vi- 
tal signs corresponding to a predetermined inspection 

15 item; said program server for storing a prograrn and/or 
data of operating said detecting means operate; and 
said inspection item judgment server for communteating 
with said terminal and thereby judging said inspection 
item according to said vital signs; in said vital signs de- 

20 tection system according to 31st invention. 

[0075] The 51st invention of the present invention is 
a computer-processable medium carrying a program of 
operating a computer as all or part of: said temninai hav- 
ing detecting means of detecting, from an organism; vi- 

25 tal signs corresponding to a predetermined inspection 
item; said program server for storing a program and/or 
data for causing said detecting rneans to operate; and 
said inspection item judgment server for communicating 
with isaid terminal and thereby judging said inspection 

30 item according to said vital signs; in said vital signs de- 
tection system according to 32nd invention. 
[0076] Another example of the present inventioncom- 
prises: a sensing apparatus for measuring and output- 
ting the vital signs of a user; and a data processing ap- 

35 paratus for processing, storing, and displaying the 
sensed data. These two apparatuses are connected to 
each other by communicating means. Said d£^^^^ 
processing apparatus can be connected to one or rnore 
sensing apparatuses. Each sensing apparatus comprls- 

40 es: sensing means of measuring the vital sighs of each 
user; A/D converting means of converting the output sig- 
nal of said sensing means Into a digital signal; buffering 
means of temporarily storing the vital signs data output 
from said A/D converting means , in the first-in first-out 

45 scheme; and first communicating means of sending out 
the vital signs data stored in said buffering means. Said 
data processing apparatus comprises: second commu- 
nicating means of communicating with said first commu- 
nicating means of said sensing apparatus; storing 

50 means of storing the data received by said second com- 
municating means; processing means of processing the 
vital signs data stored in said storing means, corre- 
spondingly to an application; and displaying means of 
displaying the vital signs data stored in said storing 

55 means or the output data of said processing means. 
[0077] In another example of the invention, said data 
processing apparatus comprises third communicating 
means of connecting to a network and thereby commu- 
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nicating with a server. 

[0078] In another example of the invention, said sens- 
ing means of said sensing apparatus is composed of a 
pulse wave sensor for measuring the pulse wave of a 
user. Said processing means of said data processing 
apparatus comprises: frequency processing means of 
performing FFT processing onto the organism signs ob- 
tained by said sensing apparatus; heart rate measuring 
means of measuring the heart rate from the output of 
said frequency processing means; and calorie con- 
sumption calculating means of calculating the calorie 
consumption from the heart rate. With this configuration, 
the present inventionserves as a consumption calorim- 
eter. 

[0079] In another example of the present invention of 
said consumption calorimeter, said data processing ap- 
paratus comprises FFT processing means of perform- 
ing FFT processing onto thie heart rate, and on the basis 
of the result, determines whether the user is exercising 
or not. When the heart rate is high even though the user 
is not exercising, it is determined that the high heart rate 
is temporarily caused by mental tension. In this case, 
the calorie consumption is calculated on the basis of a 
resting heart rate previously stored. 
[0080] In another example of the invention, said con- 
sumption calorimeter comprises inputting means of per- 
mitting a user to input: personal data including one's 
name, age, and sex; health control indices Including dai- 
ly, weekly, monthly, and final target values for calorie 
consumption; and exercise indices including upper and 
lower limits for heart rate at exercise, and exercise time. 
In a health control method using this health control ap- 
paratus, a user inputs the personal data, the health con- 
trol indices, and the exercise indices in advance through 
said inputting means . These data and indices are 
stored in said storing means. During the use of the 
health control apparatus, the intensity of exercise is de- 
termined on the basis of the health control indices and 
the exercise indices. 

[0081] In another example of the present invention of 
said consumption calorimeter the data processing ap- 
paratus comprises notifying means of warning the user 
when the heart rate output from said heart rate measur- 
ing means falls outside the range between the upper 
and lower limits for heart rate having been set by the 
above method. 

[0082] In another example of the present invention of 
a method using said consumption calorimeter, said 
processing means of said data processing apparatus 
performs: the accumulation of the calorie consumption; 
the calculation of the difference from the target value; 
the calculation of the degree of achievement of the tar- 
get value; and the calculation of the expected time of 
achieving the target value at the current pace of calorie 
consumption; and then stores these data in a region dif- 
ferent from that of the vital signs data, within said storing 
means. Said displaying means displays: the time series 
of the change in the heart rate and the calorie consump- 



tion; the accumulated value of calorie consumption; and 
the expected time of achieving the target value; whereby 
health control is carried out on the basis of these data. 
[0083] In another example of the present invention of 
5 said health control apparatus, said buffering means of 
said sensing apparatus and said storing means of said 
data processing apparatus are each composed of a re- 
movable medium which can be detached. Said first 
communication apparatus of said sensing apparatus 
10 and said second communication apparatus of said data 
processing apparatus are each composed of an inter- 
face for said removable medium. Said removable medi- 
um is transferred between said sensing apparatus and 
said data processing apparatus, whereby the data 
IS stored therein is transferred. 

[0084] In another example of the present invention of 
said health control apparatus, said removable medium 
is composed of a nonvolatile semiconductor memory. 
[0085] In another example of the present invention of 
said health control apparatus, said storing means of said 
data processing apparatus is composed of a removable 
medium which can be detached. Said third communica- 
tion apparatus is composed of an interface for said re- 
movable medium. Said removable medium is trans- 
ferred between said data processing apparatus and said 
server, whereby the data stored therein is transferred. 
[0086] In another example of the present invention of 
said health control apparatus, said removable medium 
is composed of a nonvolatile semiconductor memory. 
[0087] Another example of the present invention of 
said health control method is a method in which the 
health of a user of said health control apparatus is con- 
trolled on the basis of instructions from a health control 
instructor who is a server user. In this method, said 
health control instructor generates a health control pro- 
gram including the exercise indices, the exercise menu, 
and the health control indices of said user of said health 
control apparatus on the basis of the user chart contain- 
ing vital signs including the height, the weight, the body 
fat percentage, and the temperature of said user. Said 
user uses said health control apparatus on the basis of 
said health control program, and renews said health 
control program on the basis of the measurement data 
obtained as a result of the use of said health control ap- 
paratus. When the measurement data falls outside the 
predicted range in said health control program, a wam- 
ing button for requesting attention of said health control 
instructor is additionally displayed. When on the basts 
of the measurement data accompanied by said warning 
button, said health control instructor predicts that an ab- 
normality or problem will occur in said user, said health 
control instructor changes the exercise indices and the 
exercise menu in said health control program, and then 
downloads these data to said terminal. On the basis of 
these data, said user detenmines the exercise level for 
the subsequent duration of a predetermined length.' 
[0088] In another example of the present invention of 
said health control method, when the data uploaded to 
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said server is not renewed for a predetermined time or systenn, 

longer, said health control instructor transmits a mes- - [0096] Another example of the present invention of 

sage to said liser and thereby requesting data renewal. ' said health control method is a method in which a health 

[0089] In another example of the present invention of control apparatus uploads measurement data to a serv- 

said health control method, said message is an elec- 5 er system. In this method, a health control apparatus 

tronic text document automatically generated by said displays measurement data as well as a selection for 

server,' and automatically transmitted as an e-mail from the action to be taken to upload saidmeasurement data, 

said server to the e-mail address owned by said user of In response to the selection of said action, said health 

said health control apparatus. control apparatus transmits said measurement data to 

[0090] In another example of the present invention of io said server system. According to this method, said 

.said health control method, said message is an elec- health control apparatus uploads the latest information 

tronic text document automatically generated by said to be used for the renewal of the exercise indices and 

server, and automatically transmitted from said server the exercise menu. 

to a facsimile machine owned by said user of said health [0097] In another example of the present invention of 
control apparatus. said health control method, said action is a single action. 
[0091] In another example of the present invention of [0098] In another example of the present invention of 
said health control method, said message is an HTML said health control method, said single action is a click- 
document containing a waming icon. Said tenninal of ing at an icon indicating said displayed infonmation, us- 
said health control apparatus displays the received ing a mouse. 

HTML document, and thereby notifies the warning to 20 [0099] In another example of the present invention of 

said userof said health control apparatus. . . ...... §aid heajth control rpethod 

[0092] Another example of the present invention of ; . ing at an icon; or the vicinity thereof, jndteating said dis- 

said health control method is a method in which a user . .played information on the display device, using a pen 

uploads his vital signs, and then downloads new exer- device or a finger. 

cise indices, exercise menu, and health control indices. 25 [0100] Another example of the present invention of 
In this method, the measurement data is transmitted by said health control method is a method for uploading the 
a health control apparatus, and then received by a serv- measurement data of a user and then downloading new 
er. When said health control apparatus is connected to exercise indices, exercise menu, and health control in- 
said server,' said~server: receives the personal data of dices. In this method, the exercise indices, exercise 
said user; assigns a user ID for corresponding said data 30 menu, and health control indices are generated and 
to a user chart; transmits said user ID to said health con- transmitted by a sender, and then received by a health 
trol apparatus; and transmits display information con- . . control apparatus. Said server generates and displays 
taining an upload button along with said exercise indi- display information containing a user ID, the latest 
ces, exercise menu, and health control indices. Said measurement data, and the date and time of renewal, 
health control apparatus: receives and stores said user 35 When the date and time of renewal is outside a prede- 
IDr receives and displays said display infonmation; and temriiried range, said . sen/er displays an update button 
when said upload button Is selected, In response there-^. . 'irn a'^^^ said display information. When said update 
to, uploads the information of said measuremenrMa;''^**'"^^^^^^ server communicates with a 
including said user ID. Said server system combines.. ^ health cpntrol apparatus specified by the user ID corre- 
said uploaded measurement data including said useMP" * 4<p '^sporidihgto said update button, and thereby uploads the 
with said user chart; thereby generates new exercise in- : latest measurement data stored therein, into said serv- 
dices, exercise menu, and health control indices; and er When said uploaded measurement data falls within 
downloads these data to said health control'apparatus. a predetermined range defined in the health control pro- 
Accordirig to this configuration, said user selects said ' . ' gram used by the user, said serverautomatically renews 
upload button, thereby uploads said measurement data "fs the exercise indices, the exercise menu, and the health 
to said server system, and thereby downloads and sets control indices for the subsequent duration of a prede- 
the next exercise indices and exercise menu. termined length, and then downloads these data to said 
[0093] In another example of the present invention of health control apparatus. According to this method, the 
said health control method, said health control appara- health control instructor of the user updates the user's 
tus and said server system communicate with each oth- so measurement data stored in said server and thereby 
er via the Intemet. generates and downloads the health instruction data for 
[0094] In another example of the present invention of the subsequent duration of a predetemnined length, 
said health control method, said displaying includes the [0101] In another example of the present invention of 
displaying of an HTML document provided by said serv- said health control method, when the date and time of 
er system. renewal of the updated measurement data is still outside 
[0095] In another example of the present Invention of the predetermined range, said server transmits a wam- 
said health control method, said displaying includes the ing message to the user of said health control appara- 
dispiaying of an XML document provided by said server tus. 
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{0102] Another example of the present invention of 
said health control method is a method in which a server 
system renews the measurement data of a user. In this 
method, a server system displays the latest measure- 
ment data as well the date and time of renewal of the 5 
measurement data. When the date and time of renewal 
is outside a predetermined range, said server displays 
a selection for the action to be taken to upload the meas- 
urement data. In response to the selection of said action, 
said server system receives said measurement data fo 
from said health control apparatus. According to this 
method, said measurement data on said server system 
is updated. 

[01 03] In another example of the present invention of 
said health control method, said action is a single action, is 
[0104] In another example of the present invention of 
said heatth control method, said single action is a click- 
ing at an icon indicating said displayed information, us- 
\ ing a mouse. 

[0105] In another example of the present invention of 20 
. said health control method, said single action is a touch- 
ing at an icon, or the vicinity thereof, indicating said dis- 
played information on the display device, using a pen 
device or a finger. 

[0106] In another example of the present invention of ^5 
* said health control method, said health control appara- 
tus and said server system communicate with each oth- 
er via the Intemet. 

[0107] In another example of the present invention of 
said health control method, said displaying in said serv- 30 
er system includes the displaying of an HTML docu- 
ment. 

[0108] In another example of the present invention of 
said health control method, said update button in said 
display is corresponded to the URL of the health control 3s 
apparatus of a target user. 

[0109] in another example of the present invention of 
said health control method, said message is an elec- 
tronic text document automatically generated by said 
server, and automatically transmitted as an e-mail from ^0 
said server to the e-mail address owned by said user of 
said health control apparatus. 

[0110] In another example of the present invention of 
said health control method, said message is an elec- 
tronic text document automatically generated by said 
server, and automatically transmitted from said server 
to a facsimile machine owned by said user of said health 
control apparatus. 

[01 1 1] In another example of the present invention of 
said health control method, said message is an HTML so 
document containing a warning icon. Said terminal of 
said health control apparatus displays the received 
HTML document, and thereby notifies the warning to 
said user of said health control apparatus. 

55 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0112] 

Figure 1 is a block diagram showing a health control 
apparatus according to Embodiment 1 of the inven- 
tion. 

Figure 2 is a block diagram showing an example of 
the mapping in storing means of a health control ap- 
paratus. 

Figure 3 is a flowchart showing the algorithm in a 
health control apparatus. 

Figure 4 is a block diagram showing another exem- 
plary configuration of a health control apparatus ac- 
cording to Embodiment 1 of the invention. 
Figure 5 is a block diagram showing a health control 
apparatus according to Embodiment 2 of the inven- 
tion. 

Figure 6 is a block diagram showing another exem- 
plary configuration of a health control apparatus ac- 
cording to Embodiment 2 of the invention. 
Figure 7 is a block diagram showing further another 
exemplary configuration of a health control appara- 
tus according to Embodiment 2 of the invention. 
Figure 8 is a block diagram showing the internal 
configuration of calorie consumption calculating 
means 1 43 of a health control apparatus according 
to Embodiment 2 of the invention. 
Figure 9 is a block diagram showing an example of. 
a health control method according to Embodiment 
3 of the invention. 

Figure 1 0 is a flowchart showing the algorithm in the 
example of a health control method shown in Figure 
9. 

Figure 11 is a diagram showing the operation that 
a user uploads measurement data in a health con- 
trol method according to Embodiment 3 of the in- 
vention. • 

Figure 12 is a diagram showing the operation that 
an instructor uploads measurement data in a health 
control method according to Embodiment 3 of the 
invention. 

Figure 13 is a block diagram showing the configu- 
ration of a prior art consumption calorimeter. 
Figure 14 is a configuration diagram of a vital signs 
detection system according to Embodiment 4 of the 
invention. 

Figure 15 is a configuration diagram of a vital signs 
detection system according to Embodiments 5 and 
6 of the invention. 

Figure 16 is a flowchart showing the operation of a 
vital signs detection system according to Embodi- 
ment 5 of the invention. 

Figure 17 is a flowchart showing another example 
of the operation of a vital signs detection system ac- 
cording to Embodiment 5 of the invention. 
Figure 18 is a flowchart illustrating the operation of 
a vital signs detection system according to Embod- 
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imenl 6 of the invention. 



Description of the Reference Numerals 



[0113] 

102-104 

105-107 

108-110 
' 111-113 

114-116 

121 

122 

123 

124 

125 
\ 130 
\l40 



Sensing apparatus . 
Sensing means 
A/D converting means 
Buffering means 
Communicating means 
Data processing apparatus 
Communicating means 
Data processing means 
, Displaying means 
Storing means 
Information server 
Program server 



PREFERRED EMBODIMENTS OF THE INVENTION 20 

' "[0114] The embodiments of the present invention are - 
described below with reference to the drawings. 



(Embodiment 1) 

[0115] Figure 1 is a blocl< diagram showing a health 
control apparatus according to Embodiment 1 of the in- 
vention/As shown in the figure, the health control appa- 
ratus 101 comprises one or more sensing apparatuses 
and a data processing apparatus. Illustrated in Figure 1 
is an exemplary health control apparatus comprising 
three sensing apparatuses 1 02-1 04 and a data process- 
ing apparatus 121. 

[0116] Each sensing apparatus 102-^04 comprises: 
each sensing means 105-107 of detecting (sensing) vi- 
tal signs; each A/D converting means 1^08-11,0 bf^ 
verting the detected an analog signal ihto a digital isignal; 
each buffering means 111 -11 3 of temporarily storipg the 
• vital data which is digital-converted vital signs; and each 
communicating means 114-116. The data processing 
apparatus 121 comprises: communicating means 122; 
data processing means 1 23 of processing the data of 
vital data and the like; displaying means 124 of display- 
ing the data of vital data and the like; and storing means 
125 of storing the data of vital data and the like. In the 
above-mentioned configuration, the health control ap- 
paratus 101 is an example of a vital signs processing 
apparatus according to the invention. Each sensing ap- 
paratus i 02-1 04 is an example of vital signs detecting 
means according to the present invention. The data 
processing apparatus 121 is an example of vital signs 
processing means according to the present invention. 
These correspondences are the same also in the em- 
bodiments described below. 

[0117] The communicating means 114-116 of the 
sensing apparatuses 102-104 can communicate with 
the communicating means 122 of the data processing 



apparatus 121 . According to the specification, the com- 
municating means 114-116 cannot communicate with 
each other, or alternatively, these communteating 
means perform solely a relaying operation of transfer- 

5 ring the data transmitted from ah adjacent sensing ap- 
paratus, intact to the communicating means of another 
sensing apparatus or the data processing apparatus. 
These communicating means do not write the received 
data into the buffering means 111-113. 

it> [0118] The data processing means 123 is composed 
of either dedicated hardware or a programmable device 
provided with a CPU, and thereby processes vital signs 
and the like stored in the storing means 125. In case 
that the data processing means is composed of a pro- 

15 grammable device, the function of the data processing 
means 1 23 is implemented by software which is stored 
in the storing rneans 125. ' 

[0119] The storing means 125 is a device capable of 
data reading and writing. As shown in Figure 2, a stor- 
age region 400 of the storing means 125 is divided into: 
a region 401 for storing the vital data in time series; a 
. region 402 for storing the program for the data process- 
ing means; and a region 403 for storing the parameters 
and the initial setting data necessary for the execution 
of the data processing means. The vital data region 401 
is further divided into: a measurement data region 401 a 
for storing the data measured by the. sensing appara- 
tuses 102-104; and a processing data region 401b for 
storing the processing result from the data processing 
means 123. 

[01 20] Figure 3 is a flowchart explaining the operation 
of the health control apparatus according to the present 

embodiment. 

[0121] The operation of the health control apparatus 
according to the present embodiment is described be- 
low with reference to Figure 3. 

[0122] Each sensing apparatus 102-104 repeats the 
following operiation. 

[0123] (S201) Each sensing means 105-107 detects 
• (senses) the vital signs of a user. (S202) Each A/D con- 
verting means 1 08-1 1 0 converts the vital signs obtained 
by each sensing means 105-107 into digital vital data. 
(S203) Each buffering means 111-113 stores the vital 
data in time series in first-in first-out scheme. (S204) 
Each communicatingmeans 114-116 reads out the vital 
data from each buffering means 111-113, and then 
transmits the data to the data processing apparatus 121 . 
[0124] During the above-mentioned operation, the 
sensing of each sensing means 1 05-1 07 in (S201) may 
be invoked by a demand from the data processing ap- 
paratus 121 (on-demand type). Alternatively, the sens- 
ing may be canried out periodically with a period prede- 
termined by the data processing apparatus 1 21 (period- 
ical execution type). Further, the sensing may be of con- 
55 tinuous measurement type. These types are selectable 
depending on the item to be measured. As described 
later, the measurement of pulse wave is carried out ac- 
cording to the continuous measurement type, while the 
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measurement of body temperature is carried out ac- 
cording to the periodical execution type or the on-de- 
mand type. Similarly, in (S204), the data transmission 
of each communicating means 114-116 may be can-ied 
out in response to a data transmission request from the 
data processing apparatus 121 , or alternatively, may be 
carried out spontaneously and periodically. Alternative- 
ly, the transmission may be carried out continuously as 
long as vital data exists in each buffering means 
1 11 -11 3. In any way, the sensing operation in (S201 ) and 
the transmission operation in (S204) do not need to be 
carried out in synchronization with each other, and may 
be carried out completely asynchronously. 
[0125] Described below is the operation of the data 
processing apparatus 1 21 . 

[0126] (S205) The communicating means 122 re- 
ceives the vital data from each sensing apparatus 
102-104. (S206) The communicating means 122 writes 
the received vital data irito the storing means 125. 
(S207) The data processing means 123 processes the 
vital data stored in the storing means 125, and then 
stores the processing result into the processing data re- 
gion 401b within the region 401 for storing the vital data 
within the storing means 125. (S208) The processing 
result is read out and displayed on the displaying means 
120. 

[0127] Each of the three sensing apparatuses 
102-104 in the description of the present embodiment 
may measure an item (for example, body temperature, 
blood pressure, blood sugar level, and the like) different 
from that of the other sensing apparatuses. Alternative- 
ly, these sensing apparatuses may measure the same 
Item. 

[0128] Figure 4 is a block diagram showing another 
exemplary configuration of a health control apparatus 
according to the present embodiment. The health con- 
trol apparatus shown in Figure 4 further comprises, in 
addition to the configuration shown in Figure 1 , commu- 
nicating means 126 for connecting the data processing 
apparatus 121 to a network and thereby communicating 
with an external server 127. 

[0129] The communrcating means 126 implements 
the communication with the server 127 by wire or wire- 
less. The communicating means 126 penmits: the up- 
load of the data stored in the storing means 125, to the 
server 1 27; and the download of the parameters or even 
the program itself used for the operation of the data 
processing means 123, from the server 127. 
[0130] According to this configuration, the vital data 
acquired by the health control apparatus is stored in the 
external server 127. This pennits the long-term man- 
agement of the health condition of the user of the health 
control apparatus. In case that the user utilizing or man- 
aging the server 127 is a doctor/health control service 
provider providing doctor/health control services, when 
the programs and/or parameters necessary for the 
health control are stored in the server 127 and then 
downloaded to the data processing apparatus 121 as 



described above, the health control instruction for the 
user is carried out more easily. 

[0131] In Figure 1, each sensing apparatus 102-104 
and the data processing apparatus 121 exchanges the 
5 data by wire or wireless communication through com- 
municating means 114-11 6, 122. Further, in another ex- 
emplary configuration of the health control apparatus, 
each communicating means 114-116, 1 22 may be com- 
posed of an interface for a removable medium, and each 

10 of the buffering means 111-113 and the storing means 
125 may be composed of the removable medium. 
[0132] In this configuration, the user attaches the 
sensing apparatus to his/her body for a predetenmined 
time, and thereby stores the vita! signs in the removable 

IS medium. The length of the time is determined depending 
on the type of the measurement item, within the maxi- 
mum value calculated by the formula: (the capacity of 
the removable medium)/ (the amount of data per unit 
time). After the predetemnined tinrie, the user removes 

20 the removable medium from the sensing apparatus, and 
then inserts the removable medium into the data 
processing apparatus. Then, the data processing appa- 
ratus reads the vital data from the removable medium, 
and then perfoniDS necessary processing onto the or- 

25 ganism data. 

[0133] In the configuration shown in Figure 4, the stor- 
ing means 125 may be a removable medium, while the 
communicating means 126 may be interface means for 
the removable medium. In this configuration, when the 

30 user uploads the data stored in the removable medium 
to the server, the user removes the removable medium, 
and then inserts the removable medium Into the read- 
out apparatus. The read-out apparatus may be connect- 
ed to the server directly, or alternatively, via a network. 

35 The server can write the personal data, the health con- 
trol indices, and the exercise indices into the removable 
medium, and thereby set these data into the health con- 
trol apparatus. ' " 

[01 34] The type of the removable medium may be se- 
40 lected depending on the item to be measured, but a non- 
volatile semi conductor memory is generally the most 
appropriate medium. 



45 



(Embodiment 2) 



[0135] Figure 5 is a block diagram showing a con- 
sumption calorimeter according to Embodiment 2 of the 
invention. The consumption calorimeter shown in Figure 
5 is an exemplary modification of the health control ap- 

50 paratus according to Embodiment 1 . 

[0136] In the consumption calorimeter according to 
the present embodiment, the data processing means 
123 comprises frequency processing means 141 , heart 
rate measuring means 142, and calorie consumption 

55 calculating means 143. The sensing means 105 of the 
sensing apparatus 102 is composed of a pulse wave 
sensorfor detecting the pulse wave. In Figure 5, a single 
sensing apparatus is illustrated, however, two or more 
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sensing apparatuses may be included in the systenri. In 
this case that two or more sensing apparatuses are at- 
tached, evenr.when the data cannot be received from 
one sensing apparatus, the calorie consumption can be 
calculated from the data from the other sensing appa- 
ratuses. Alternatively, when the pulse wave data from 
these sensing apparatuses are averaged out. the relia- 
bility in the calculated calorie consumption is improved. 
[01 37] Next, the data processing means 1 23 compris- 
es frequency processingmeans 141 , heart rate measur- 
ing means 142. and calorie consumption calculating 
means 143. The frequency processing means 141 per- 
fonms FFT (fast Fourier transfomnation) processing onto • 
the pulse wave data acquired by the sensing apparatus; 
The heart rate measuring means 142 obtains the heart 
rate from the processing result. On the basis of the heart 
y rate, the calorie consumption calculating nrieans 143 
\calculates the calorie. consumption, in each unit time. 
Similarly to Embodiment 1 , the function of the frequency 
processing means 1 41 , the heart rate measuring means 
.142, and the. calorie consumption calculating means 
. 143 may be implemented by dedicated hardware, or al- 
ternatively, by a prograni.(spftvYare) executed on a pro- 
granimable device having a CPU core. In case that the 
software is used, the storage regions for program, stack, 
and variables are prepared in the storing rneans 125. 
[0138] Described below is the operation of the con- 
sumption calorimeter having the above-mentioned con- 
figuration according to the present embodiment. - r 
[0139] In the sensing apparatus 102, the sensing 
means 105 composed of a pulse wave sensor detects 
the pulse wave of the user. The pulse wave is A/D-con- 
verted by the A/D converting means 108. Then, the 
pulse wave data of digital nature is transmitted to the 
data processing apparatus 121. The communicating 
means 122 receives the pulse wave data, and then 
stores the data in time sei^iei^ into the.storing means t25. 
In the data pro'cessfng^ frequency 
processing means- 141 perfomns FFT processing onto 
the pulse.wave data stbred in the- storing 125. 
The heart rate measuring means .142 obtains the heart 
rate from the processing result. On the basis of the heart 
rate, the calorie consumption calculating means 143 
calculates the. calorie consumption in each unit time. 
The calculated calorie consumption is stored in a region 
different from that storing the pulse wave data within the 
storing means 125, and then ready for being displayed 
on displaying means 124. 

[0140] Regarding the above-mentioned operation, it 
has been reported that the calorie consumption and the 
heart rate are highly correlated, and that the calorie con- 
sumption can be calculated approximately from the 
heart rate. Accordingly, the heart rate is substituted into 
a predetermined approximation formula, whereby the 
calorie consumption is calculated. As such, in the oper- 
ation of the data processing means 123, the calorie con- 
sumption is calculated on the basis of the above-men- 
tioned correlation. 



28 

[0141] In an example, the calorie consumption is cal- 
culated according to the following fomiula. 

^ calorie consumption (kcal) = heart rate at exercise 
(pulse/min) xtime (min) x constant a 

[0142] Here, the constant a is obtained by measuring 
10 the constant running speed at 150 m/min and the heart 
rate and by utilizing the following formula. 

constant a = 0.193 x 0.005 x running speed (m/mIn) 
. X body weight (kg) / heart rate (pulse/min) 

' [01 43] In the data processing means 1 23, a measured 
heart rate Is substituted into the above-mentioned for- 
20 mula for calorie consumption, whereby the calorie con- 
sumption is obtained. 

[0144] In the above-mentioned operation, the heart 
rate may be obtained fromthe result of the FFT process- 
ing onto the pulse wave data as described above. In 

25 contrast to this, the peak interval of the pulse wave in 
the pulse wave data may be obtained, whereby the heart 
rale is obtained from the inverse thereof. 
[01 45] Using the output of the FFT processing, varia- 
. -tion due. to psychological factors can be avoided. This 

30 permits a more precise calculated value of calorie con- 
sumption. 

[0146] Figure 6 is a block diagram showing another 
configuration of a consumption calorimeter according to 
the present embodiment. The consumption calorimeter 

35 shown in Figure 6 further comprises, in addition to the 
configuration shown in Figure 6, inputting means 128 
for permitting the user to input the data. The inputting 
means 128 may be composed of: a pointing device, 
such as a keyboard, a mouse, and a tablet; or a voice 

40 inputting apparatus; generally used in personal comput- 
ers. 

[01 47] Using the inputting means 1 28, the user inputs 
the following data. (1) Personal data.. .the user's person- 
- al infomriation, such as the name, the sex, and the birth 

45 date. (2) Health control indices. ..information on the cal- 
orie consumption values per various predetennined unit 
times, such as daily, weekly, monthly, and final target 
values for calorie consumption. (3) Exercise indices... 
record information, such as upper and lower limits for 

50 the user's heart rate at exercise and exercise time. And 
the like. 

[0148] These data are stored in the storing means 
125. When the user takes exercise using the consump- 
tion calorimeter, the health control indices and the exer- 
55 cise indices are displayed on the display apparatus 1 24. 
whereby the intensity and the time of the exercise are 
detennined with considering these indices. 
[0149] The inputting means 128 may be detachable 
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from the health control apparatus 101 serving as the 
consumption calorimeter. That is, the inputting means 
can be connepted to the data processing apparatus of 
the consumption calorimeter only when the data input 
is necessary. After the data input, the inputting means 5 
can be removed. This configuration does not degrade 
the portability of the main body of the consumption cal- 
orimeter. 

[01 50] Figure 7 is a block diagram showing further an- 
other configuration of a consumption calorimeter ac- io 
cording to the present embodiment. The consumption 
calorimeter shown in Figure 7 further comprises, in ad- 
dition to the configuration shown in Figure 6, notifying 
means 129 of notifying information to the user. 
[01 51] The operation of such a consumption calorim- »5 
eter is as follows. At each measurement of the heart 
rate, the heart rate measuring means 1 42 compares the 
measured heart rate with the upper and lower limits for 
the heart rate being input through the inputting means 
128. When the measured heart rate falls outside the 
range between the upper and lower limits being input, 
the heart rate measuring means. .142 issues a request 
for displaying the situation, to the displaying means 1 24, . 
and at the same time, sends a signal to the notifying 
means 129. In response to the signal, the notifying 25 
means 129 warns the user. The medium of warning in- 
fomnation used for warning may be a voice, vibration, 
light, and any other thing as long as it causes the user 
to wjatch the display apparatus 124 of the consumption 
calorimeter. That is, the notifying means 1 29 may be im- 30 
plemented by a lamp, an LED, a speaker, apiezoelec- 
tricbu22er, a liquid crystal display, a vibrator, and the like. 
[01 52] Receiving the warning information from the no- 
tify ing means 129, the user can determine the condition 
of one's own body, and accordingly decreases or in- 35 
creases the exercise intensity. This avoids over-exer- 
cise and hence a damage to the body. Thus, the use of 
the consumption calorimeter ensures the safety in .exr 
ercise continuously. 

[0153] Figure 8 is a block diagram showing the inter- -^^ 
nal configuration of the calorie consumption calculating 
means 143 of the consumption calorimeter which is an 
example of a health control apparatus according to the 
present embodiment. In Figure 8, the calorie consump- 
tion calculating means 143 comprises: a calculation 
section 151 for calculating calorie consumption; an ac- 
cumulation section 152 for accumulating the calculated 
calorie consumption; a subtraction section 153 for sub- 
tracting the accumulated value from a target value; and 
an achievement time calculation section 1 54 for calcu- 
lating the time for achieving the target value at the cur- 
rent pace of calorie consumption. 
[0154] The operation is described below. The calcu- 
lation section 151 reads the heart rate, and then calcu- 
lates the calorie consumption per unit time according to 55 
the formula based on the above-mentioned correlation. 
The calorie consumption value is written into the 
processing data region 401b within the storing means 



125. 

[0155] The accumulation section 1 52 reads the accu- 
mulated value and the calorie consumption value from 
the storing means 1 25, adds these values to each other, 
and then writes the obtained sum as the new accumu- 
lated value into the processing data region 401b within 
the storing means 125. At this time, the obtained accu- 
mulated value is not overwritten but stored in time se- 
ries. 

[0156] The subtraction section 153 reads the accu- 
mulated value (the sum between the preceding accu- 
mulated value in the time series and the newly obtained 
calorie consumption value) and the target value, and 
then calculates the difference between these values. 
The difference is written as the remained calorie con- 
sumption value into the storing means 125. 
[0157] Finally, the achievement time calculation sec- 
tion 1 54 divides the remained calorie consumption value 
obtained by the subtraction section 153. by the calorie 
consumption value per unit time, and thereby obtair« 
the time necessary for consuming the remained calorie 
consumption. 

[0158] In the above-mentioned operation, these data 
are read out from the storingmeans 1 25 and thereby dis- 
played on the displaying means 124 always even during 
the calculation. Accordingly, the user can recognize 
these data during the exercise in real time through the 
displaying means 124. This allows the user to recognize 
the time of exercise to be continued and the exercise 
intensity. This encourages the user to continue the ex- 
ercise. Further, this gives an indicator for an appropriate 
exercise intensity, and accordingly avoids over-exer- 
cise. Thus, the use of the consumption calorimeter en- 
sures the safety in the exercise. 

(Embodiment 3) 

[0159] Figure 9 is a diagram explaining a health con- 
trol method using a vital signs detection apparatus ac- 
cording to Embodiment 3 of the present invention. The 
example used here of the vital signs detection apparatus 
of the present invention is the health control apparatus 
according to Embodiment 1 . However, for simplicity, the 
part of a data processing apparatus is solely illustrated, 
and the part of a sensing apparatus is omitted. Auser 

301 is, for example, a patient in hospital or under treat- 
ment, and uses a health control apparatus 101 . 

[01 60] The health control apparatus 1 01 is connected 
to a server 127 via a network such as the Internet On 
the server 1 27 side, there is a health control instructor 

302 (referred to as an instnjctor, hereafter) such as a 
doctor who instructs the health control of the user 301 . 
[01 61 ] The instructor 302 has a user chart 304 which 
can be processed as accumulated data in the server 
127. Described in the user chart is vital signs, such as 
the case history (including the present condition), the 
height, the weight, the body fat percentage: the temper- 
ature, and the like of the user. 
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[0162] On the basis of the user chart 304 and the 
measurement data 305 which is accumulated in the 
server 1 27. the server 1 27 automatically generates the 
user's health control program 303 which is accumulated 
in the server 1 27. However, this is for the case that there 
is no problem or abnormality in the measurement data. 
When an abnormal'ity is detected in the measurement 
data, the instructor 302 manually modifies the health 
control program. 

[0163] The health control program 303 is composed 
of exercise indices, exercise menu, and health control 
indices. The user 301 takes exercise according to the 
exercise menu specified there. The intensity and the 
time to be used in the exercise are specified in the ex- 
ercise indices. The values specified in the health control 
indices are used as target values. The health control 
program 303 contains the items to be carried out in a 

. cycle of.a short time (for example, a week or 10 days). 
This program is a. subset extracted from a program 
whk;h has been specified for a long term, such as one 
year, by the instmctor at the.beginning of the health con- 
trol. Accordingly, when the measurement data in the 
preceding cycle falls within. a predicted range, the items 
- to be .carried out in the next cycle are simply extracted. 

. [0164] The user 301 downloads the health control 
program 303 into the health control apparatus 101. With 
referring to the program through the displaying means 
,124, the user takes exercise according to the exercise 

' meriu'and the exercise indices. During the exercise, the 
health control apparatus 101 acquires the vital signs 
from the user 301 , and thereby stores the data as the 
measurement data temporarily in the storing means 
125. 

[0165] After the exercise, the user 301 uploads the 
measurement data through the communicating means 
1 22 tp^he server 127. , . 

r j^'^§9v^-J^^^°X^3^^^^ '® repeated, 

. arid the exec.utioh^ the health control program 

. are repeated; whereby the health control of the user is 
carriecl:0ut.- . . . — . - . 

[0167] " Figure 10 is a "flowchart showing the health 
* .control method according to the present embodiment 
The algorithrri, is described below with reference to Fig- 
ure 1.0 

[0168J {S331) The instructor 302 refers to the user 
chart 304, and thereby determines a health control pro- 
gram 303 based on of the current condition. 
[0169] (S332) A short-tenm program used for a short 
temi is extracted from the health control program. At this 
time, when the measurement data is accompanied with 
the display of a warning button, the instructor 302 
changes the instruction in order to reduce the exercise 
load, for example, by reducing the amount of exercise, 
reducing the intensity of exercise, or shortening the time 
of exercise. 

[0170] (S333) The health control apparatus 101 
downloads the above-mentioned health control pro- 
gram 303 from the server 1 27 via the network. 



[0171 ] (S334) The user 301 takes exercise according 
to the health control program 303 displayed on the dis- 
playing means 124 of the health control apparatus 101 . 
During the exercise, the health control apparatus 101 
5 measures the vital signs of the user 301 . and thereby 
obtains the measurement data. 
[0172] {S335) The health control apparatus 101 up- 
loads the measurement data to the server 127. 
[0173] (S336) The sender 127 renews the measure- 
10 ment data 305 on the basis of the measurement data 
uploaded from the health control apparatus 101. 
[0174] (S337)The server 127 determines whetherthe 
measured value obtained from the nrieasurement data 
falls within the range predicted by the health control pro- 
's gram or not. Here, the server 127 comprises determin- 
ing rheans of determining this, even though it is not 
shown in the figure. 

[01 75] (S338) When the measured value falls outside 
the range predicted by the health control program, the 
20 measurement data is displayed with being accompa- 
nied with the display of a warning button on the display 
"of the server 127. When the value falls within the range, 
no warning button is displayed. 

[0176] With repeating the above-mentioned steps, 

25 the health control program 303 is renewed, and the 
.health control of the user 301 is carried out. 
[0177] In nonnal cases that no problem occurs in the 
measurement data, the health control program is re- 
newed automatically; In case that there is a problem, a 

30 determination by the instructor is necessary. In this 
case, the server displiays a warning button for warning 
the user, together with the measurement data. 
[0178] According to the present embodiment, the in- 
structor 302 on the server 1 27 side can easily determine 

35 whether the measurement data uploaded from the 
health control apparatus 1 01 of the user 301 falls within 
the range of the predfcted achievement by the currently 
used health control program or not. Thus, the instructor 
302 can detemnine either that the use of the current 

40 health control program is to be continued, or that. a new 
health control program is to be prepared. 
[0179] Further, when the measurement data is dis- 
played on the server 127 side, and when the measure- 
ment data has the date and time before a predetermined 

45 value, a message is transmitted to the health control ap- 
paratus 1 01 so as to request the user 301 to continue 
the execution of the health control program. 
[01 80] The message transmitted to the health control 
apparatus 101 may be an electronic text document. 

50 When the server 127 and.the health control apparatus 
101 are connected to each other via the internet, and 
when an e-mail address for the user 301 is assigned to 
the communicating means 125 of the health control ap- 
paratus 1 01 . the message can be transmitted as an e- 

55 mail to the e-mail address of the user 301 so as to. re- 
quest the user to continue the execution of the health 
control program. 

[0181] Instead of the electronic text document, an 
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HTML document may be used as the message, whereby 
the message is displayed on the displaying means of 
the health control apparatus of the user so as to request 
the user to continue the execution of the health control 
program, 

[0182] In another example, without using the health 
control apparatus 1 01 but with using another method, 
the server 1 27 may request the user 301 to continue the 
execution of the health control program. For example, 
a terminal capable of processing e-mails, such as a per- 
sonal computer and a portable phone of the user, may 
be used. Further, the electronic text document may be 
transmitted to a facsimile machine owned by the user. 
In this case, even when the user does not have the habit 
of frequently checking the reception of e-mails, extra de- 
lay is avoided in the notification to the user. 
[01 83] Figure 1 1 is a diagram showing a health control 
method according to the present embodiment, in which 
\the user 301 actively uploads the measurement data to 
the server 127, then downloads a health control pro- 
gram for the next cycle based on the result of the meas- 
urement data, from the server 1 27, and thereby sets the 
program to the health control apparatus 101 . The differ- 
ence from the example shown in Figure 9 is that the 
server 127 comprises a user ID table 320 for storing the 
user ID assigned to the user 301 . 
[0184] In this configuration, when the health control 
apparatus 101 is initially connected to the server 127, 
the server 127 assigns a user ID and registers the user 
ID to the user ID table 320. In the server 127. the user 
ID is used for corresponding all data of the user 301 to 
this user. 

[0185] The server 127 downloads, to the health con- 
trol apparatus 101, display information containing: a 
generated health control program; the user ID; and an 
update button 322 for displaying the operation to be car- 
ried out by the user in order to upload the measurement 
data. 

[0186] At this time in the operation of the server 127, 
the health control apparatus 101 does not yet stiart 
measurement. Then, the health control apparatus 101 
repeats the following steps. 

[0187] The health control apparatus 1 01 receives the 
display information, and then stores the health control 
program and the user ID together with the personal data 
321 into the storing means 122. The displaying means 
124 displays the display information containing the up- 
date button 322. Then, the user 301 takes exercise on 
the basis of the exercise menu, the exercise indices, and 
the health control indices displayed on the displaying 
means 124, and thereby acquires measurement data. 
[0188] After the exercise, the user operates the up- 
date button 322. As a result of this operation, the meas- 
urement data and the user ID are automatically upload- 
ed to the server 127. 

[0189] In response to the upload of the measurement 
data, the server 127 renews the contents of the meas- 
urement data 305. On the basis of this data and the user 



chart 304, the server 127 renews the health control pro- 
gram 303, and then prepares a health control program 
to be used by the user in the next duration. 
[0190] In this preparation of the health control pro- 

5 gram, for example, a long-term program previously pre- 
pared is adjusted, for example, such that the exercise 
Intensity is weakened or that the exercise time is ex- 
panded depending on the measurement data. And then, 
a health control program for the next duration is extract- 

10 ed. The prepared health control program is downloaded 
as display information containing the user ID and the 
update button 322, and then displayed on the health 
control apparatus of the user. 

[0191] In the present embodiment, in response to the 
IS operation of the update button on the displaying means 
124 by the user 301 . the inputting means 128 goes ON. 
The user uploads the measurement data, and then ob- 
tains the health control program for the next duration. 
Accordingly, this embodiment is suitable for the case 
20 that a user 301 actively carries out health control. 

[0192] The display information downloaded from the 
server 127 may be in HTML format, or alternatively, in 
XML format. 

[0193] The display by the update button 322 is that 
25 using a standard input device such as a mouse and a 
keyboard. Conveniently and preferably to the user 301 . 
this display is composed of a single action such as a 
clicking of an icon, 

[0194] When the inputting means 1 28 is composed of 
30 a touch panel integrated with the displaying means 124, 
the input operation may be candied out by touching a 
specific region In the displaying means 124 by a finger, 
a pen, or the like. Such a method is visually understand- 
able, and hence easily accepted by various persons. 
35 [01 95] Figure 1 2 Is a diagram showing a health control 
method according to the present embodiment, in which 
the instructor 3 02 actively uploads the measurement da- 
ta to the server 127, and then downloads a new health 
control program based on the result of the measurement 
40 data, to the health control apparatus. Similarly to the 
case of Figure 11, the difference from the example 
shown In Figure 9 is that the server 127 comprises a 
user ID table for storing the user ID assigned to the user 
301. 

45 [01 96] In this configuration , the server 1 27 generates 

display data containing the user ID, the latest measure- 
ment data 305, and the date and time of renewal thereof, 
and then displays the data on a display not shown. 
When the date and time of renewal has been elapsed 
50 for a predetermined time or longer, the server deter- 
mines that the execution of the health control program 
is delayed, and thereby adds an update button 323 in 
the display. 

[01 97] The instructor 302 watches the display data on 
55 the display. When an update button 323 is displayed, 
the instructor operates the button, and thereby renews 
the measurement data from the health control appara- 
tus 1 01 corresponding to the user ID corresponding to 
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Ihe update button 323 added in the display. 
[0198] In response to this renewal operation, when 
measurement data having the dale and time of renewal 
within the predetermined duration is obtained, the health 
control program 303 is renewed on the basis of the 5 
measurement data, whereby a new health control pro- 
gram for the next duration is generated and downloaded 
to the health control apparatus 101 con-esponding to the 
user ID. 

[01 99] According to a series ot the above-mentioned . io 
operations, the measurement data is renewed on the 
basis of the initiative of the instructor 302. This permits 
the management of the state of the health control pro- 
grams of all users 301 of the health control apparatuses 
101, connected to the server 127. 
[0200] DespKe the renewal operation, when meas- 
urement data having the date and time of renewal within 
the predetermined duration is not obtained, a warning 
message can be sent to the user. The message trans- 
mitted to the health control apparatus 1 01 is. for exam- 
. pie, an electronic text document. When the server 127 
'larid the hieaith control apparatus 101 are connected to 
each other via the Internet, and when an e-mail address 
■ for the user 301 is assigned to the communicating 
means 1 25 of the health control apparatus 1 01 , the mes- 25 
sage can be transmitted as an e-mail to the e-mail ad- 
dress of the user 301 so as to request the user to con- 
tinue the execution of the health control program. 
[0201] Instead of the'electronic text document, an 
HTML document may be used as the message, whereby so 
the message is displayed on the displaying means of 
the health control apparatus of the user so as to req uest 
the user to continue the execution of the health control 
program. 

[0202], In another example, without using the health 35 
j.cpntro! apparatus 101 but with using another method, 
Jheieryer 127 may request the user 301 to continue the 
execution of the health control program. For example, 
^a terrmnal caRalDle of processing e-mails, such as a per- 
' sorial corn and a portable phone of the user, may 
be used:- Further,.the electronic text document may be 
transmitted to a facsimile machine owned by the user. 
In this case, even when the user does not have the habit 
"of frequently checking the reception of e-mails, extra de- 
lay is avoided in the notification to the user. The mes- 
sage may be an electronic text document in the fomn 
transmitted as an e-mail to the mail address of the user, 
or alternatively, in the form transmitted to the facsimile 
machine owned by the user. Further, the message may 
be an HTML document in the form displayed on the dis- 
playing means of the health control apparatus. 
[0203] The display by the update button 323 is that 
using a standard input device such as a mouse and a 
keyboard. Convenieritly and preferably to the instructor 
302, this display is composed of 'a single action such as 55 
a clicking of an Icon. 

[0204] When the input device is composed of a touch 
panel integrated with the display, the input operation 



may be carried out by touching a specific region on the 
display by a finger, a pen, or the like. Such a method is 
visually understandable, and hence easily accepted by 
various persons. 

[0205] The display information displayed In the server 
127 may be in HTML fonnat. Further, the user ID may 
be corresponded to the URL of the health control. In this 
case, by clicking the user ID, a connection is established 
to the health control apparatus 101 of the user 301, 
whereby the measurement data is uploaded. 

(Emboidiment 4) 

[0206] Figure 1 4 is a configuration diagram of a vital 
signs detection system according to Embodiment 4 of 
the invention. In the figure, like or corresponding parts 
to Figure 4 are designated by like numerals, and the de- 
scription is omitted. An information server .130 is means 
of acquiring vital signs from the health control apparatus 
101 . A program server 1 40 is means of communicating 
with the data processing apparatus 121 of the health 
control apparatus 1 01 and thereby uploading a prbgrann 
and/or data to the data processing means 123 or the 
sensing means 105. 

[0207] Described below is the operation of the vital 
signs detection system having the above-mentioned 
configuration according to Embodiment 4 of the inven- 
tion. At the same time, described below is a vital signs 

detection method according to the -invention-.- - 

[0208] In the present embodiment, the health control 
apparatus 101 operates similarly to Embodiments 1 and 
2. In this embodiment, both orany of a program and data 
necessary for the operation of the sensing means 
1 05-1 07 in the sensing apparatuses 1 02-1 04 are stored 
in the program server 140, whereby a program or the 
like necessary for each operation of the health control 
apparatus 1 01 is downloaded from the program server 
1 40 to the storing means 1 25 of the data processirtg ap- 
paratus 121 . 

[0209] The communicating means 126 receives a 
command from the inf omnation server 1 30. whereby the 
data processing apparatus 1 21 and then the sensing ap- 
paratuses 102-104 are invoked. The data processing 
apparatus 121 acquires Information on the'types of the 
sensing apparatuses 102-104 via the communicating 
means 122. and then transmits the infomnation through 
the communicating means 126 to the program server 
140. In this embodiment, the sensing apparatuses 
1 02-1 04 are composed of a consumption calorimeter, a 
perspirometer, and a tonometer respectively. 
[0210] On receiving the information on the type of 
each sensing means from the data processing appara- 
tus 121, the program server 140 downloads a corre- 
sponding program and/or data into the health control ap- 
paratus 101. 

[0211] On receiving the program and/or data, the 
health control apparatus 101 sets up the program and/ 
or data into the sensing apparatuses 1 02-1 04. After the 
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setup, the health control apparatus 101 operates simi- 
larly to Embodiment 1. At this lime, an identical sensing 
apparatus may be used in different applications depend- 
ing on the program and/or data. For example, the sens- 
ing- apparatus 102 currently serving as a consumption 
calorimeter may be used as a tonometer when invoked 
next time. 

[0212] As such, in the vital signs detection system ac- 
cording to the present embodiment, a program and/or 
data are downloaded from the program server 140 at 
each operation, whereby the health control apparatus 
101 perfomis sensing operation on the basis of the pro- 
gram and/or data. This reduces the load onto the mem- 
ory of the health control apparatus 101 . Further, the op- 
eration is can-ied out on the basis of the latest program 
and/or data obtained from the program server 140. This 
permits a precise vital signs detection. 
[0213] In this embodiment, the health control method 
according to Embodiment 3 may be implemented using 
the vital signs detection system according to the inven- 
tion. In this case, the information server 130 is managed 
by the instructor 302. Further, the Information server 1 30 
may perform also the function of the server 127 as de- 
scribed above. 

[0214] In this embodiment, the data processing appa- 
ratus 121 of the health control apparatus 101 is an ex- 
ample of a terminal according to the present invention. 
Each sensing apparatus 102-104 is an example of de- 
tecting means according to the present invention. How- 
ever, present invention is not restricted to this. The en- 
tirety of the health control apparatus 101 including the 
sensing apparatuses 1 02-1 04 and the data processing 
apparatus 121 may be considered as an example of de- 
tecting means according to the present invention. Fur- 
ther, another terminal for communicating independently 
with the health control apparatus 101, the information 
server 130, and the program server 140 may be provid- 
ed as a terminal according to the present invention. In 
this case, the programs and/or data of the data process- 
ing means 1 23 and the displaying means 1 24 in the data 
processing apparatus 121 can be stored in the program 
server 1 40. This reduces the load onto the health control 
apparatus 101. Further, distributable data within the 
health control program can be stored in the program 
server 140, and this reduces the load onto the informa- 
tion server 1 30. 

(Embodiment 5) 

[0215] Figure 15 is a configuration diagram of a vital 
signs detection system according to Embodiment 5 of 
the invention. In the figure, the vital signs detection sys- 
tem comprises a health control apparatus 500, a pro- 
gram server 700, and an inspection item judgment serv- 
er 600. 

[0216] The health control apparatus 500 comprises 
one or more sensing apparatuses and a data processing 
apparatus. Illustrated in the figure is an exemplary 



health control apparatus comprising three sensing ap- 
paratuses 510a-51 Oc and a data processing apparatus 
520. 

[0217] Each sensing apparatus 510a-510c compris- 
5 es: each sensing means 511a-511c of detecting (sens- 
ing) vital signs from an organism; each A/D converting 
means 512a-512c of converting the detected vital signs 
into a digital signal; each buffering means 513a-51 3c of 
temporarily storing the vital data which is digital-convert- 
to ed vital signs; and each communicating means 514a- 
514c of communicating with the data processing appa- 
ratus 520 and transferring the detected vital data there- 
to. 

[0218] The data processing apparatus 520 compris- 
15 Gs: communicating means A 521 of communicating with 
the sensing apparatuses 510a-510c; data processing 
means 522 of processing the data of vital data and the 
like and thereby generating an inspection result; dis- 
playing means 523 of displaying the data of vital data 
and the like; storing means 526 of storing the data of 
vital data and the like; communicating means B 524 of 
communicating with the inspection, item judgment serv- 
er 600 and the program server 700 via a network; and 
managing means 525 of managing the operation of the 
entirety of the health control apparatus 500 including all 
the above-mentioned means and the sensing appara- 
tuses 51 0a-510c. 

[0219] The communicating means 514a-514c of the 
sensing apparatuses 51 Oa-51 Oc can communicate with 
the communicating means A 521 of the data processing 
apparatus 520. According to the specification, the com- 
municating means 514a-514c cannot communicate with 
each other, or alternatively, these communicating 
means perform solely a relaying operation of transfer- 
ring the data transmitted from another sensing appara- 
tus connected to the same data processing apparatus, 
intact to the communicating means of another sensing 
.apparatus or the data processing apparatus. 
[0220] The data processing means 522 is composed 
of either dedicated hardware or a programmable device 
provided with a CPU, and thereby processes the data 
of vital signs and the like stored In the storing means 
526. In case that the data processing apparatus 520 is 
composed of a programmable device, the function of the 
data processing means 522 is implemented by software 
which is stored in the storing means 526. 
[0221] The managing means 525 manages the oper- 
ation of all the above-mentioned means as well as the 
IDs each assigned to an organism of management tar- 
get of the health control apparatus 500, The ID is used 
for identifying each target vital of the health control ap- 
paratus 500, and stored in the storing means 526. 
[0222] The inspection Item judgment server 600 com- 
prises: communicating means 61 0 of obtaining informa- 
tion from the health control apparatus 500 via the net- 
work and communicating with the program server 700: 
a vitaldatabase 620 for storing Infomnation on the organ- 
isms of management target of the health control appa- 
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ratus 500; and inspection item judgment server manag- 
ing means 630 of processing the information obtained 
from the heattJi control apparatus 500 and the informa- 
tion in the vital database 620 and thereby generating 
commands to the program server 700 and of managing 
the operation of the entirety of the inspection item judg- 
ment server 600 including the . communicating means 
610 and the vital database 620. 

[0223] The program server 700 comprises: communi- 
cating means 710 of communicating with the inspection 
item judgment server 600 and the health control appa- 
ratus 500 and thereby exchanging the data; a program 
server main body 720 for storing the programs and data 
used for the operation of the sensing apparatuses 51 Oa- 
. 51 6c and the data processing apparatus 520; and pro- 
gram server managing means 730 of managing the op- 
eration of the entirety of the program server 700 includ- 
.ing the communicating means 710 and the program 

^server main body 720. 

. . [0224] In this embodiment, the health control appara- 

.. * , tus 500 including the data processing apparatus 520 is 

.r- : -an example of a tenmihal according -to-the present in-" 
, ' , , . ■ vention. Each sensing apparatus 510a-510c is an ex- 
" ample of detecting means according to the present in- 
vention. The program server 700 is an example of a pro- 
gram server according to the present invention. The in- 
spection item judgment server 600 is an example of an 
inspection item judgment server according to the 
present invention. * '* - - - . 

[0225] ; In the follovkfing description,. the target yrtal of 
the health control apparatus 500 according to the 
present invention is a human being, that is, a person. 

V * Then.' the health condition of the target person is con- 

trolled. In the vital database 620, information on the 
health condition of a human body including the inf orma- 
. tipn. obtained by the health control apparatus 500 is 

\, » . ... - ' Stored in the form of a chart (referred to as "a target per- 

. son chart," hereafter). 
. • . ..V, . - i -.,,. [0226] The storing means 526 in the data processing 

' .^r? f " 7 apparatus 520 of the health control apparatus 500 
stores IDs (each referred to as "a target person ID," 
hereafter) tor identifying specific target persons . The tar- 
get person IDs are managedby the managing means 
525. Each target person ID is corresponded uniquely to 
each target person chart. In other words, the target per- 
son charts within the vital database 620 are classified 
and managed on the basis of the target person IDs. 
[0227] In the following description, the sensing appa- 
ratus 51 Oa is dedicated to detect the blood pressure of 
a target person. The sensing apparatus 51 Ob is dedicat*. 
ed to detect the pulse wave of the target person. .The 
sensing apparatus 51 Oc is dedicated to detect the in- 
blood oxygen concentration of the target person. 
[0228] Described below is the operation of the vital 
signs detection system having the above-mentioned 
configuration according to Embodiment 5 of the inven- 
tion. At the same time, a vital signs detection method 
according to the present invention and the operation of 



a terminal according to the present invention are de- 
scribed below with reference to the flowchart shown in 
Figure 16. 

[0229] The health control apparatus 500 is powered 

5 ON and thereby begins to operate (Step 1601). In the 
data processing apparatus 520, the managing means 
525 reads the target person ID from the storing means 
526. and then the communicating means B 524 trans- 
mits the fD to the inspection item judgment server 600 

10 via the network (Step 1602). 

[0230] In the inspection Item judgment server 600, the 
communicating means 610 receives the target person 
ID (Step 1603). Then, the- inspection item judgment 
server managing means 630 searches the vital data-' 

IS base 620, and thereby selects a target person chart cor- 
responding to the received target person ID (i^tep 1604). 
Then, the inspection Item judgment server managing 
means 630 detemiines whether any item needs inspec- 
tion, or not, among the items of the target person's 

20 health condition in the target person chart. Iri case of 
necessity, the item is selected as ah inspection item 
*' . (Step 1605). For example, when the target person chart 
has an item "blood pressure," and when the bioo.d. prest 
sure of the target person in the past one week falls out- 

25 side a predetermined range of healthy condition, or al- 
ternatively when the value falls within the range but near 
the boundary, this item is set to be an inspection item. 
[0231]. The selected inspection item is transmitted 
- -from the communicating means B 524v through the net- 

30 work, to the program server 700 (Step 1606). At this 
time, the target person ID is transmitted together with 
' the inspection item. 

[0232] In. the program server 700, the communicating 
- means 710. receives the target person ID and the in- 

35 spection item (Step 1607). Then, the program server 
managing means 730 searches the program server 
main body 720, and thereby extracts a progranr) or data 
corresponding to the inspection iterTni'(Step'1 608).^ThiBn; 
the communicating means 710 transmits: the informa- 

40 tion containing the selected inspection item; and th'e ex- 
tracted program; to the health control apparatus 500 
(Step 1 609). At this time, the address for transnriission 
includes the previously received target person ID. 
[0233] The health control apparatus 500 receives: 

45 the infonmation containing the selected inspection item; 
and the extracted program; from the program server 700 
(Step 1 61 0). The managing means 525 refers to the tar- 
get person ID received together with the program, and 
thereby checks whether the ID is the same as that pre- 

50 viously transmitted to the inspection item judgment serv- 
er 600 or not. When the received target person ID is dif- 
ferent from that transmitted, the program is.for example, 
abandoned so as not to be used from now on in the 
health control apparatus 500. 

55 [0234] When the received target person ID is the 
same as that transmitted, the managing means 525 dis- 
plays the inspection item on the displaying means 523, 
thereby notifies the item to the target person (Step 
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1611) . 

[0235] Then, depending on the contents of the pro- 
gram, the managing means 525 sets up the program 
into the appropriate one among the sensing apparatus- 
es 51 Oa-51 Oc and the data processing means 522 (Step 

1612) . For example, according to the above-mentioned 
example of inspection item, when the sensing appara- 
tuses 51 Oa-51 Oc are in the initial state and not yet set 
up for detection operation, a program for causing the 
sensing apparatus 510a composed of a tonometer to 
operate is setup therein, while a program for causing the 
data processing means 522 to process the vital data 
from the sensing apparatus 51 Oa as the blood pressure 
is set up therein. 

[0236J Among the predetermined sensing apparatus- 
es 51 Oa-51 Oc, any one into which a program is set up 
operates and acquires the vital data of the target person. 
The data is processed in the data processing apparatus 
\ 520, whereby vital signs is obtained (Step 1614). When 
the inspection item is the blood pressure, the sensing 
apparatus 51 Oa serving as a tonometer measures the 
blood pressure of the target person^ The result goes 
through the A/D converting means 512a, the buffering 
means 513a, the communicating means 514a, and is 
received by the communicating means A 521 of the data 
processing means 522, whereby the managing means 
525 receives this blood pressure value as the vital sign. 
[0237] The obtained vital signs is transmitted from the 
communicating means B 524, through the network, to 
the inspection item judgment server 600 (Step 1 615). At 
the same time, the target person ID is transmitted. 
[0238] The inspection Item judgment server 600 re- 
ceives the vital signs (Step 1616). Using the received 
vital signs, the inspection item judgment server 600 re- 
news the contents of the target person chart corre- 
sponding to the target person ID within the vital data- 
base 620 (Step 1617), and completes the operation. 
[0239] Another example of operation according to the 
present embodiment is described below with reference 
to the flowchart shown in Figure 17. 
[0240] The health control apparatus 500 is powered 
ON and thereby begins to operate. In the data process- 
ing apparatus 520, an operation is taken so that the 
managing means 525 becomes ready and that the com- 
municating means B 524 becomes ready for receiving 
data via the network (Step 1700). 
[0241] When the inspection item judgment server 600 
is powered ON and thereby begins to operate, the in- 
spection item judgment server managing means 630 
searches the vital database 620, and thereby selects a 
target person chart corresponding to a previously se- 
lected tar get person ID (Step 1701). The selecting of tar- 
get person ID may be carried out by inputting from the 
outside at start-up of the inspection item judgment serv- 
er 600. Alternatively, the target person ID may be that 
selected at previous operation. Further, the entirety of 
the vital database 620 may be searched, whereby vital 
signs which needs inspection, or an inspection item cor- 



responding thereto, is extracted. Thus, the target person 
ID is obtained. 

[0242] Then, the inspection item judgment server 
managing means 630 determines whether any item 
5 needs inspection, or not, among the Items of the target 
person's health condition in the target person chart. In 
case of necessity, the item is selected as an inspection 
item (Step 1702). For example, when the target person 
chart has an Item "blood pressure," and when the blood 

10 pressure of the target person in the past one year falls 
outside the range of healthy condition defined from the 
medical point of view, for example, on the basis of the 
average blood pressure of normal persons, or alterna- 
tively when the value falls within the range but near the 

15 boundary, this item is set to be an inspection item. 
[0243] The selected inspection item is transmitted 
from the communicating means B 524, through the net- 
work, to the program server 700 (Step 1703). At this 
time, the target person ID is transmitted together with 

20 the inspection item. 

[0244] Then, similarly to the exemplary operation 
. shown in Figure 1 6, the program server 700 carries out 
the operation of Steps 1607-1609. The health control 
apparatus 500 carries out the operation of Steps 

25 1610-1615. The inspection item judgment server 600 
carries out the operation of Steps 1616-1617. 
[0245] As such, in the vital signs detection system ac- 
cording to the present embodiment, at the start-up of the 
health control apparatus 500 or the inspection item judg- 

30 ment server 600, a program and/or data suitable for the 
inspection is downloaded from the program server 700 
depending on the health condition of the organism of 
management target of the health control apparatus 500. 
On the basis of these program and/or data, the health 

35 control apparatus 500 performs sensing operation onto 
the organism. That is, an identical health control appa- 
ratus can perform a different type of inspection in each 
time of inspection. This avoids the necessity of prepar- 
ing various inspection apparatuses in advance, and 

40 hence simplifies the inspection. 

(Embodiment 6) 

[0246] in the vital signs detection system according to 
^5 the present embodiment, a health control apparatus 
continuously detects the vital signs of an organism. 
When a variation occurs in the detected data, the in- 
spection item or the inspection method for the organism 
can be changed depending on the variation. 
50 [0247] The configuration of the vital signs detection 
system according to the present embodiment is similar 
to that in Embodiment 5. Accordingly, description is car- 
ried out with reference to Figure 15, and detailed de- 
scription is omitted. 
55 [0248] Similarly to Embodiment 5, in the present em- 
bodiment, the health control apparatus 500 controls the 
health condition of a target person which- is a target or- 
ganism in the invention. In the vital database 620, infor- 
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mation on the hearth condition of a human body includ- 
ing the information obtained by the health control appa- 
ratus 500 is stored in the form of a chart (referred to as 
"a target person chart " hereafter). Each target person 
chart is corresponded uniquely to each ID (referred to 
as "a target person ID," hereafter) which is stored in the 
storing means 526 in the data processing apparatus 520 
of the health control apparatus 500 and is managed by 
the managing means 525. In other words, the target per- 
son charts within the vital database 620 are classified 
and managed on the basis of the target person IDs. 
[0249] The sensing apparatus 510a is dedicated to 
detect the blood pressure of a target person. The sens- 
ing apparatus 510b is dedicated to detect the pulse 
wave of the target person. The sensing apparatus 51 Oc 
is dedicated to detect the in-blood oxygen concentration 
of the target person. . . 

[0250] Described below is the operation of the vital 
signs detection system having the above-mentioned 
configuration according to Embodiment 6 of the present 
..invention. At the same time, a vital signs detection meth- 
od according to the present invention and the operation' 
of a terminal according to the present invention are de- 
scribed below with reference to the flowchart shown in 
Figure 18. As for the detailed operation of each means 
in the health control apparatus 500, the inspection item 
judgment server 600, and the program server 700, sim- 
ilar points to those in Embodiment 5 are omitted, and 
differences are solely described. ~ " 

[0251] The health control apparatus 500 performs in- 
spection to obtain the blood pressure value as vitaf 
sighs, and then transmits the data to the inspection Item 
judgment server 600 (Step 1801). The inspection item 
judgment server 600 receives the vital signs. Using the 
received vital signs, the inspection Item judgment server 
600 renews the contents of the target person chart cor- 
responding to the target person ID within the vital data- 
base 620. At the same tirpe, on the basis of the inspec- 
tion result of the vital signs, the inspection item judgment 
server managing means 630 begins to determine how 
to proceed the subsequent operation (Step 1802). 
[0252] In the determination, it is first detemnined 
whether the inspection is to be continued or not (Step 
1 803). When the inspection is determined not to be con- 
tinued, the inspection item judgment server 600 notifies 
the termination of the operation to the health control ap- 
paratus 500. On receiving the notification, the health 
control apparatus 500 terminates the operation of the 
sensing apparatus 610a. On recognizing the termina- 
tion of the operation of the health control apparatus 500, 
the inspection item judgment server 600 terminates the 
operation thereof. 

[0253] In contrast, when the inspection is determined 
to be continued, the inspection item judgment server 
managing means 630 detemriines whether the inspec- 
tion item is to be changed or not (Step 1804). 
[0254] When the inspection item is to be changed, the 
inspection item judgment server 600 changes the in- 
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spection item, and then transmits the changed inspec- 
tion item to the program server 700. On receiving the 
changed inspection item, the program server 700 ex- 
tracts a program and/or data corresponding to the in- 
spection item, and then transmits the program and/or 
data together with the information containing the 
changed inspection Item, to the health control apparatus 
600. The health control apparatus 500 receives the in- 
formation containing changed inspection item and the 
program transmitted from the program server 700. De- 
pending on the contents of the program, the health con- 
trol apparatus 500 renews the program in a relevant ap- 
paratus or means among the sensing apparatuses 
510a-5l0c and the data processing means 522 when 
. another program is already set up. When no program is 
set up yet, the health control apparatus 500 sets up the 
new program (Step 1 806). 

[0255] On completion of the setup, the health control 
apparatus 500 begins to operate and perfonn inspection 
according to the new.progrann, and then transmits newly 
obtained vital signs to the inspection item judgrnent 
server 600. That is, the entirety of the vital signs detec- 
tion system repeats the operation of. Step 1801 and the 
subsequent steps.' 

[0256] In contrast, when the inspection item is not to 
bie changed, the inspection item judgment server man- 
aging means 630 determines that the acquisition of the 
vital signs of the same Inspection item as previous is to 
be continued. Then, the inspection item judgment server 
managing hneans 630 determines whether the inspec- 
tion method is to be changed into another inspection 
item or not (Step 1807). 

[0257] When the inspection method is determined not 
to need a change, the inspection item judgment server 
600 determines to continue the operation onto the same 
inspection item by the same inspection method as those 
determined in Step i 802,' arid then notifies the cpntinu: 
ation of operation to' the health^ control apparatus 5^^ 
(Step 1 808), On receiving the notification, the health 
control apparatus 500 continues " the "operatibh of the 
sensing apparatus 51 Oa, thereby begins inspection , and 
then transmits the newly obtained vital sighs to the in- 
spection item judgment server 600. The entirety of the 
vital signs detection system repeats the operation of 
,Step IBO'I and the subsequent steps. 
[0258] In contrast, when the inspection method is to 
be changed, the inspection item judgment sen/er 600 
changes the inspection method, and then transmits the 
changed inspection method to the program server 700. 
On receiving the changed inspection method, the pro- 
gram server 700 extracts a program and/or data corre- 
sponding to the inspection method, and then trarismits 
the program and/or data together with the information 
containing the changed inspection method, to the health 
control apparatus 500. The health control apparatus 500 
receives the infonmation containing changed inspection 
method and the program transmitted from the program 
server 700. Depending on the contents of the program, 
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the health control apparatus 500 renews the prograna in 
a relevant apparatus or means among the sensing ap- 
paratuses 51pd-510c and the data processing means 
522 when another program is already set up. When no 
program Is set up yet. the health control apparatus 500 
sets up the new program (Step 1809). 
[0259] On completion of the setup, the health control 
apparatus 500 begins to operate and perform inspection 
according to the new program, and then transmits newly 
obtained vital signs to the inspection item judgment 
server 600. That is, the entirety of the vital signs detec- 
tion system repeats the operation of Step 1801 and the 
subsequent steps. 

[0260] Described below are examples of the change 
of the inspection item in the above-mentioned Step 
1806. 

[0261] A first example of the change of the inspection 
item is as follows. At the start-up of the health control 
\ apparatus 500, the sensing apparatus 510a among the 
sensing apparatuses 510a-510c works as a wavefonn 
detector for detecting the waveform of the heart beat as 
a pulse wave, while the managing means 525 transmits 
the waveform itself as the vital signs to the inspection 
item judgment server 600. 

[0262] Then , in an abnormal case in which the detect- 
ed wavef onm has a pattern different from that of nomnal 
persons previously stored, the inspection item judgment 
server 600 provided with optional inspection rtenr^.used 
for detecting the cause selects an option according to a 
predetermined order or on the basis of the other vital 
signs described in the target person chart. 
[0263] When the heart rate is selected as a new in- 
spection item and then transmitted to the program serv- 
er 700, the program server 700 extracts a program for 
causing the data processing means 522 of the health 
control apparatus 500 to extract solely the peaks from 
the waveform delected by the sensing apparatus and 
thereby process the peaks into the heart rale, and there- 
by transmits the program to the health control apparatus 
500. 

[0264] The health control apparatus 500 sets up this 
program into the data processing means 522, and there- 
by changes the inspection item from the detection of the 
heart beat waveform into the detection of the heart rate. 
Then, the transmission of the vital signs is continued. 
[0265] A second example of the change of the inspec- 
tion item is described below. At the start-up of the health 
control apparatus 500, the sensing apparatus 5t0a 
among the sensing apparatuses 51 Oa-51 Oc works, and 
the vital signs detected by the health control apparatus 
500 is the blood pressure value. 

[0266] Then, for example, when the blood pressure 
value falls outside the range of normal persons, the in- 
spection item judgment server 600 provided with option- 
al inspection items used for detecting the cause selects 
an option according to a predetermined order or on the 
basis of the other vital signs described in the target per- 
son chart. 



[0267] When the oxygen consumption by cardiac 
muscles, that is, so-called double product, is selected 
as a new inspection item and then transmitted to the pro- 
gram server 700, the program server 700 extracts a pro- 

5 gram and data for causing the data processing means 
522 of the health control apparatus 500 to calculate the 
double product as the vital signs. The double product is 
the product of the heart rate and the blood pressure val- 
ue. Accordingly, in addition to the program currently 

10 used for the detection of the blood pressure value by the 
sensing apparatus 510a, a program for causing another 
sensing apparatus to detect the heart rate and a pro- 
gram used for the calculation of the double product from 
the heart rate and the blood pressure value are extract- 

IS ed and transmitted to the health control apparatus 500. 
[0268] The health control apparatus 500 sets up the 
program used for the detection of the heart rate, into the- 
sensing apparatus 510b, and then sets up the program 
used for the calculation of the double product, into the 

20 data processing means 522. Accordingly, in the health 
control apparatus 500, the sensing apparatus 51 Ob also 
operates in addition to the sensing apparatus 51 Oa. Fur- 
ther, the inspection item is changed from the detection 
of the blood pressure value into the detection of the dou- 

25 ble product. Then, the transmission of the vital signs is 
continued. 

[0269] A third example of the change of the inspection 
Item is described below. When an inspection result sim- 
ilartothat in.the second example is obtained, and there- 
to by the double product is to be detected, but when the 
hearth control apparatus 500 comprises only one sens- 
ing apparatus 510a for detecting solely the blood pres- 
sure value, the program server 700 extracts a program 
and data for causing the data processing means 522 of 
35 the health control apparatus 500 to calculate the double 
product as the vital signs, and then transmits the pro- 
gram and data to the health control apparatus 500. At 
the same time, the program server 700 transmits: infor- 
mation on a sensing apparatus necessary in addition to 
"^0 the sensing apparatus 510a; and an operation com- 
mand for causing the sensing apparatus to serve as a 
part of the health control apparatus 500, for example, 
so as to be capable of communicating with the data 
processing apparatus 520; to the health control appara- 
^5 tus 500. 

[0270] On receiving the program, the health control 
apparatus 500 stores the program temporarily into the 
storing means 526 in the data processing apparatus 
520. On receiving the operation command, the display- 

50 ing means 523 displays the command, and thereby no- 
tifies and requests the target person or an immediate 
operator of the health control apparatus 500 to prepare 
the sensing apparatus necessary In addition to the sens- 
ing apparatus 510a. 

55 [0271] On recognizing the operation command on the 
displaying means, the target person or the operator ad- 
ditionally prepares a sensing apparatus capable of de- 
tecting the heart rate, and then sets up the apparatus 
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■'SO as to operate as a part of the health control apparatus the other vital signs described in the target person chart. 

500. * However, when there is no reason to use another op- 

[0272] Attecthe set-up. the program necessary tor the . tlonal inspection item, the inspection Item judgment . 

operation of the new sensing apparatus 51 Ob which has server changes the inspection method. Also in this case, 

previously been stored in the storing means 526 is set 5 the inspection item judgment server provided with op- 

up into the sensing apparatus. Accordingly in the health tional inspection method used for detecting the cause 

control apparatus 500, the sensing apparatus 51 Ob for selects an option according to a predetermined order or - 

detecting the heart rate also operates in addition to the on the basis of the other vital signs described in the tar- 

. sensing apparatus 510a. Further, the inspection item is get person chart, 

changed from the detection of the blood pressure value io [0280] The variation in the body temperature has 

into the detection of the double product. Then, the trans- been detected as the variation in the electric current, 

mission of the vital signs is continued. However, in the new inspection method, the tempera- 

[0273] in the first example of the change, description ture of the target person is obtained on the basis of the 

has been made for the case that the inspection Item is change rate of the change. This inspection method is 

changed using the same one sensing apparatus. How- transmitted to the program server 700. Then, the pro- 

ever, a plurality of the same sensing apparatuses may gram server 700 extracts a program for causing the data 

\ be used. processing means 522 of the health control apparatus 

\ [0274] In the second example of the change, descrip- 500 to measure the body temperature on the basis of , 

. tioh has been made for the case that the inspection item the above-mentionedtime rate of the change in the elec- . 

* is changed by changing the number of utilized sensing' 20 trie current, and thereby transrnits the program to the - ; 
apparatuses from a single sensing apparatus into two health control apparatus 500, _ ... . ' 

- ^ sensing apparatuses. However, the inspection itemmay [0281] The.hjBalth control apparatus 500 sets. ujD this ^; 
be changed by changing.f rom a plurality of sensing ap- program into the data processing means 522, and there- 
paratuses into a single sensing apparatus, or alterna- by changes the processing method but maintains the \ 
tively from a plurality into another pluralrty. same detection item as previous in the sensing apjDara- 
[0275] In the third example of the change, description tus510a.Then,thetransmissionof the vital signs is con- 
has been made for the case that the inspection item is tinued. 

changed by changing the configuration of the health [0282] In the above-mentioned example of the 

• control apparatus from a health control apparatus com— -change of the- inspection-method, description has been. - — r 

. prising a single, sensing apparatus into a health control 30 made for the case that the operation and the configura- 

. apparatus comprising a plurality of sensing apparatus- tion of the sensing apparatus are not changed, but that 

es. However the inspection item may be changed by the program for the data processing means 522 is ^ 

changing the configuration of the health control appara- changed. However, similar to the examples of the 

tus from a health control apparatus comprising an arbi- change. of the irisp.ection. item, the inspection method . 

trary number of sensing apparatus into a health control 35 may be changed by changing the configuration, the 

apparatuscomprisinganotherarbitrary number of sens- number, and the program of the sensing apparatus or 

ing apparatuses. ^apparatuses, or. alternatively, by changing the 

[0276] Further, the inspection item may be changed of the'data proc^fsWirig meansr ; --:^-.'.-^u.ir4.^-.- 

by a combination of all or part of the first through the [0283] The above-mentioned description has^ been. _ 

third example of the change. ^0 made for the case, that the program for, causfngrea^^ ; f 

[0277] Described below is an example of the change sensing apparatus to. operate is dedicated to a. specif jc ..^..-.; 

of the inspection method in the above-mentioned Step application, and that the inspection item or the inspec- 

1809. tion method is. changed by changing the setup of the . 

[0278] At the start-up of the health control apparatus data processing program in the data processing appa- 

500, the body temperature is measured as the vital ^5 ratus. However, the setup of the program of the sensing 

signs, and transmitted as the inspection item to the in- apparatus may be changed. For example, in the above-. 

spection item judgment server 600. The sensing appa- mentioned example, the sensing apparatus 510a has 
ratus 51 Oa among the sensing apparatuses 51 Oa-51 Oc measured the blood pressure. However, depending on 
measures the variation in the body temperature by der the data or setup downloaded from the program server 
tecting the variation in the electric current. The data 50 700, the sensing apparatus may measure another in- 
processing means 522 recognizes the temperature of spection item such as in-blood oxygen concentration 
the target person when the variation is in equilibrium. and blood sugar level. That is, in the invention, as long 
[0279] Then, in an abnormal case in which the body as the inspection item and/or the inspection method are 
temperature exceeds a predetermined threshold value changeable, a program and/or data may be downloaded 
for the temperature of nonnal persons, the inspection ss and set up into any of the sensing apparatus and .the 
item judgment server 600 provided with optional inspec- data processing apparatus. 

tion items used for detecting the cause selects an option [0284] The above-mentioned description has been 

according to a predetenmined order or on the basis of made for the case that the inspection item is first 
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changed, and that the Inspection nnethod is then 
changed. However the inspection method may be first 
changed, and then the inspection item may be changed. 
[0285] As such, in the vital signs detection system ac- 
cording to the present embodiment, during the inspec- 
tion of a vital by the vital signs detection system, a pro- 
gram and/or data suitable for the inspection is down- 
loaded from the program sen/er 700 depending on the 
health condition of the organism of management target 
of the health control apparatus 500. On the basis of 
these program and/or data, the health control apparatus 
500 performs sensing operation onto the organism. That 
is, an identical health control apparatus can perform a 
different type of inspection in each time of inspection. 
This permits automatic and continuous management of 
the condition of an organism. 

[0286] In Embodiments 5 and 6, the organism of tar- 
get person and the like may be a person, an animal such 
as a domestic animal and a pet, or alternatively, a plant 
such as a crop, and a garden plant. 
[0287] In Embodiments 5 and 6, the information in the 
vital database has been managed using the target per- 
son Ids, and the temiinal of the present invention detects 
a specific vital signs of the present invention as a vital 
signs of the present invention. However, the authentica- 
tion based on the ID may be omitted, whereby vital signs 
may be delected from a plurality of organisms and an 
identical health control apparatus may be used in the 
management of the plurality of organisms requesting 
similar information. 

[0288] The displaying means 523 ID may be omitted. 
[0289] In Embodiments 5 and 6, the health control 
method according to Embodiment 3 may be implement- 
ed using the vital signs detection system according to 
the invention. In this case, the inspection item judgment 
server 600 is managed by the instructor 302. Further, 
the inspection item judgment server 600 may perform 
also the function of the server 127 as described above. 
[0290] The entirety of the health control apparatus 
500 including the sensing apparatuses 510a-510c and 
the data processing apparatus 520 may be considered 
as an example of detecting means according to the In- 
vention. Further, another tenrninal for communicating in- 
dependently with the health control apparatus 500, the 
inspection item judgment server 600, and the program 
server 700 may be provided as a terminal according to 
the present invention. In this case, the programs and/or 
data of the data processing means 522 and the display- 
ing means 523 in the data processing apparatus 520 
can be stored in the program server 700. This reduces 
the load of the storing means of the health control ap- 
paratus 500. Further, distributable data within the vital 
database can be stored in the program server 700, and 
this reduces the load onto the inspection item judgment 
server 600. 

[0291] In Embodiments 1-3. each sensing apparatus 
1 02-1 04 corresponds to vital signs detecting means ac- 
cording to the present invention. Each buffering means 



111-113 corresponds to buffering means according to 
the present invention. Each communicating means 
114-116 corresponds to first communicating means ac- 
cording to the present invention. The data processing 

5 apparatus 121 corresponds to vital signs processing 
means according to the present invention. The commu- 
nicating means 122 corresponds to second communi- 
cating means according to the present invention. The 
communicating means 126 corresponds to third com- 

10 municating means according to the present invention. 
The storing means 125 corresponds to storing means 
according to the present invention. The data processing 
means 123 con-esponds to processing means accord- 
ing to the present invention. The displaying means 124 

15 con^esponds to displaying means according to the 
present invention. 

[0292] The above-mentioned description has been 
made for the case of a health control apparatus and a 
vital signs detection system according to the present in- 

20 vention. However, each of a health control apparatus 
and a vital signs detection system according to the 
present invention may. be a program which causes a 
computer to serve as all or part of: said tenminal capable 
of being connected to detecting means of detecting vital 

25 signs; said program server for storing a program and/or 
data for causing said detecting means to operate; and 
said information server for communicating with said ter- 
minal; in said vital signs detection system according to 
the invention; and which works in cooperation with the 

30 computer, 

[0293] A terminal according to the present invention 
may be a program which makes a computer operate as 
ail or part of said terminal capable of being connected 
to detecting means of detecting vital signs and which 

35 works in cooperation with the computer. 

[0294] A program server according to the present in- 
vention may be a program which makes a computer op- 
erate as ail or part of said program server for storing a 
program and/or data for causing said detecting means 
/^o capable of being connected to detecting means of de- 
tecting vital signs to operate and which works in coop- 
eration with the computer. 

[0295] An information server according to the present 
invention may be a program which makes a computer 

45 operate as all or part of said information server for com- 
municating with said terminal capable of being connect- 
ed to detecting means of detecting vital signs and which 
works in cooperation with the computer. 
[0296] The present invention may be a program whrch 

50 makes a computer operate as all or part of said process- 
ing means of said vital signs processing means of said 
vital signs processing apparatus according to the inven- 
tion and which works in cooperation with the computer. 
[0297] The present invention may be a program which 

55 causes a computer to serve as all or part of said first, 
second: third, and fourth steps in said health control 
method according to the present invention and which 
works in cooperation with the computer. 
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[0298] The present invention may be data structure 
used in all or part of said first, second, third, and fourth 
steps in said- health control method according to the 
present invention, in cooperation with a connputer 
[0299] The present invention may be a program which 
causes a computer to serve as all or part of: said termi- 
nal having detecting means of detecting, from an organ- 
ism, vital signs corresponding to a predetermined in- 
spection item; said program server for storing a program 
and/or data tor causing said detecting means to operate; 
and said inspection item judgment server for communi- 
cating with said terminal and thereby judging said in- 
spection item on the basis of said vital signs; in said vital 
signs detection system according to the present inven- 
tion; and which works in cooperation with the computer. 
[0300] The present invention may be a computer- 
readable medium carrying a program causing a compu- 
ter to serve as all or part of: said terminal capable of 
being connected to dietecting means of detecting vital 
si^ns; said prograrh server for storing a program and/or 
data for causing said detecting means to operate; and 
said information sen/er for communicating with said ter- 
minal; in. said vital signs detection system according to 
the present invention; wherein said read-out program 
works in cooperation with said computer. 
[0301] The present invention may be a computer- 
readable medium carrying a program causing a compu- 
ter to sen/e as all or part of: said terminal having detect- 
ing hieans of detecting, from "an organism; vital signs 
corresponding to a predetermined Inspection item; said 
program server for storing a program and/or data for 
causing said detecting means to operate; and said in- 
spection item judgment server for communicating with 
said terminal and thereby judging said inspection item 
on the basis of said vital signs; in said vital signs detec- 
tion system according to the present invention; wherein 
said read-out program works in cooperation with said 
computer 

[0302] Part of the means. {or apparatuses, devices, 
circuits, sections, and the like) according the present in-, 
vention and part of the steps (or processes, operations, 
effects, and the like) according the present invention in- 
dicate: a piece or pieces of means among a plurality of 
pieces of said means and a step or steps among a plu- 
rality of said steps; or alternatively, part of function in a 
piece of means and part of operation in a step, respec- 
tively. 

[0303] Part of the apparatuses (or devices, circuits, 
sections, and the like) according the present invention 
indicates: an apparatus or apparatuses among a plural- 
ity of apparatuses; part of means (or devices, circuits; 
sections, and the like) in an apparatus; or alternatively, 
part of function in a piece of means. 
[0304] The scope of the present invention includes al- 
so a computer-readable recording medium in which a 
program according to the present invention is recorded. 
[0305] Amode of use of a program according to the 
present invention may be that the program is recorded 



in a computer-readable recording medium and works in 
cooperation with a computer 

[0306] Amode of use of a program according to the 
present invention may be that the program is transmitted 

5 through a transmitting medium, read out by a computer, 
and works in cooperation with the computer. 
[0307] Data structure according to the present inven- 
tion includes a database, a data format, a data table, a 
data list, and a data type. . 
. 10 [0308] The scope of recording media according to the 
.present invention includes a ROM and the like, while the 
scope of transmitting media acconjing to the present in- 
vention includes a transrnitting medium such as the In- 
ternet, as well as light, radio waves, acoustic waves, and 

15 the like. 

[0309] As described above, a configuration'aocording 
to the present invention may be implemented by soft- - 
ware or by hardware. 

[0310] The embodiments of^the present invention 

20 have the following effects. 

[031 1] According to an embpdirhent of the present in- 
- vention, a health control apparatus can,be constituted 
of one or more sensing apparatuses an d a data process- 
ing apparatus. Even in case of a plurality of measure- 

25 ment items, the data processing apparatus can perform 
a common processing (data storing, data processing; 
communication with a server, and the like). Accordingly, 
the present invention is more efficient than a case that 
— - — a plurality of measurement-instruments are provided in- 

30 dependently. Further, a single data processing appara- 
tus can manage the vital signs. Accordingly, a process- 
ing relating to various data can be carried out easily. 
[0312] The data processing apparatus and the sens- 
ing apparatus are separated from each other Accord- 

35 ingly, the data processing apparatus can be designed 
into an appropriate size by selecting the displaying 
nieahs and the ihpbhing-nnieans^^^^^ con- * 

' ditibri of a useV and the applica^^^ 
the sensing apparatus solely, perfomns the acquisition 

40 and the transmissiori bf vital signs:' Jhis'simplifi.es'dbW " 
sizing and weight reduction.^ \ . : ' * 

[0313] In case that the processing -means of ia data 
processing apparatus is composed of a programmable 
device having a CPU core,- a process- program for jni- 

45 piementing the function can be downloaded from a serv- 
er. This permits flexible customization of the health con- 
trol apparatus! 

[0314] A data processing means of data processing 
apparatus comprising frequency processing means, 

so heart rate rhanaging means, and calorie consumption 
calculating means can serve as a consumption calorim- 
eter. The consumption calorimeter having this. configu- 
ration can be connected to two or more sensing appa- 
ratuses. Accordingly, even when data cannot be ac- 

55 quired by one sensing apparatus, the calorie consump- 
tion can be calculated from the data obtained from an- 
other sensing apparatuses. Alternatively, when abnor- 
mal data are abandoned among the pulse wave data 
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from these two or more sensing apparatuses, the relia- 
bility in the calculated calorie consumption is improved. 
[0315] During the execution of the health control pro- 
gram of a user, measurement data outside a predicted 
rarige can be detected, whereby a warning button is ad- 5 
ditionally displayed for a health control instructor. This 
permits the requesting of modification and/or change of 
the program. When an instructor instructs the health 
control of many users, measurement results having a 
problem can be automatically extracted and treated. to 
[0316] A user can actively carry out the control cycle 
of the health control program. That is, the user carries 
out the operation indicated by an upload button dis- 
played together with the measurement data, and there- . 
by uploads the measurement data to the sen/er and is 
downloads a health control program for the next cycle. 
The user can actively upload the execution result, renew 
the measurement data in the server, and download a 
new health control program. 

[0317] This upload operation is a single action. This 
single action causes the upload of the measurement da- 
ta and the renewal of the health control program. Ac- 
cordingly, this does not disturb the habit of the user con- 
tinuing the program. 

[031 8] An instructor can actively carry out the control 25 
cycle of the health control program. That is, when the 
time stamp of measurement data is before a predeter- 
mined date arid time, display data containing an upload 
button is generated and displayed on the server. When 
the operation indicated by the upload button is carried ^ 
out, the measurement data in the health control appa- 
ratus of the user is acquired, and then a new health con- 
trol program is written. Thus, this is a health control 
method suitable for a case that the health control appa- 
ratus and the server are always connected to each oth- 3S 
er. 

[0319] The upload operation is a single action. This 
single action causes the upload of the measurement da- 
ta and the renewal of the health control program. Ac- 
cordingly, even when an instructor instructs the health 40 
control of many users, the operation is minimized. 
[0320] As described above, the present invention pro- 
vides a vital signs detection system, a vital signs 
processing apparatus, and a health control method in 
which vital signs can be obtained suitably to various pur- ^5 
poses and various types of necessary data depending 
on the purpose. 



Claims 50 

1. A vital signs detection system comprising: 

a terminal capable of being connected to de- 
tecting mearis of detecting vital signs; ss 
a program server of storing a program and/or 
data to operate said detecting means; and 
an information server of communicating with 



said terminal; wherein: 

when an operation switch of said detecting 
means is turned ON, said terminal trans- 
mits information including the type of said 
detecting means to said program server; 
on receiving said Information, said pro- 
gram server transmits a predetenmined 
program and/or data corresponding to said 
information to said terminal according to 
said Information; 

said detecting means operates according 
to said predetermined program and/or data . 
received by said terminal, and thereby de- 
tects vital signs; and 

said tenminal transmits the vital signs de- 
tected by said detecting means to said in- 
formation server. • 



£0 2. A vital signs detection method utilizing: 



a terminal capable of being connected to de- 
tecting means of detecting vital signs; 
a program server of storing a program and/or 
data to make said detecting means operate; 
and 

an information server of communicating with 
said terminal; and comprising: 

the step in which when an operation switch 
of said detecting means is turned ON, said 
terminal transmits information including 
the type of said detecting means to said 
program server;. 

the step in which on receiving said infonma- 
tion, said program server transmits a pre- 
determined program and/or data corre- 
sponding to said information to said termi- 
nal; 

the step in which said detecting means op- 
erates according to said predetermined 
program and/or data received by said ter- 
minal, and thereby detects vital signs; and 
the step in which said terminal transmits 
the vital signs detected by said detecting 
means to said information server. 

A terminal capable of being connected to detecting 
means of detecting vital signs, wherein: 

said terminal communicates with a program 
server of storing a program and/or data to make 
said detecting means operate, and with an in- 
formation server for storing vital signs detected 
by said detecting means; 
when an operation switch of said detecting 
means is tumed ON, said terminal transmits in- 
formation including the type of said detecting 
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means lo said program server: 
on receiving said information, said program 
sender transmits a predetermined program and/ 
or data to said temninal according lo said infor- 
mation; said detecting means operates accord- 
ing to said predetermined program and/or data 
received by said temninal, and thereby detects 
vital signs; and said terminal transmits the vrtal 
signs detected by said detecting means to said 
information server. 

A program server for communicating with a terminal 
capable ot being connected to detecting means of 
detecting vital signs, and for storing a program and/ 
or data to make said detecting means to operate, 
wherein: 

when an operation switch of said detecting 
means is turned ON and thereby said terminal 
transmits information inciuding the type. of said 
detecting rneans, said program server receives 
said infomnation and then transmits a predeter- 
mined program and/or data corresponding to 
said information to said terminal according to 
said information- 
said detecting means operates according to 
said predetermined program and/or data re- 
ceived by said terminal, and thereby detects vi- 
tal signs ;~^an"cl " """j * 
said temninal transmits the vital signs detected 
by said detecting means to said information' 
server. ' , ^ 

An information server of communicating with a ter- 
minal capable of being connected to detecting 
means of detecting vital signs, wherein: 

said terminal comrnunicates also with a pro- 
gram server for storing a program and/or data 
to make said detecting means operate; - - 
when an operation switch of said detecting- 
means is turned ON and thereby said terminal 
transmits information including the type of said 
detecting means to said program server, 
said program server receives said information 
and then transmits a predetermined program 
and/or data corresponding to said information 
to said terminal; 

said detecting means operates according to 
said predetermined program and/or data re- 
ceived by said tenminaL and thereby detects vi- 
tal signs; and 

when said terminal transmits the vital signs de- 
tected by said detecting means, said informa- 
tion server receives saidvital signs. 



6. A vital signs processing apparatus comprising: 



vital signs detecting means of detecting vital 
signs; and' 

vital signs processing means of processing, 
' storing, and displaying said vital signs detected 
s by said vital signs detecting means; wherein: 

said vital signs detecting means comprises 
at least: 

10 buffering means of temporarily storing 

said detected vital signs; and 
first commuriicating means of commu- 
nicating with said vital signs process- 
ing means; 
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said vital signs processing means comjsris- 
es at least: 

second communicating means of com- 
• rhunicating with said vital signs detect- . 
ing means; . 

storing-'" means* of- *s^ said vital 

.signs; 

processing means-of processing said 
vital signs storied in said storing means 
according to a predetermined program . 
and/or data; and 

displaying means of displaying said vi- 

... tahsigns stored' in said storingmeans 

anid/or output data of said processing 
means. 

The vital signs processing apparatus according to 
Claim 6 wherein said vital signs processing means 
further comprises third communicating means of 
communicating with an external server. 

■;" '.J -■;;::.vV^;'^^j^.J?^^ -^^ . ^ ' 

- The viral-slgns p^ according to 

Claim-6 wherein :rv -.. : i ^ 

• ' saici buffering means and said storing means- 
comprise, a -removable medium which can be 
. detached; and 
said removable medium is transferred between 
said vital signs detecting means and said vital 
signs processing means, whereby the data 
stored in said removable medium is trans- 
ferred. 

The vital signs processing apparatus according to 
any of Claims 6-8, wherein: 



said vital signs detecting means is composed 
of a pulse wave sensor for measuring the pulse 
55 wave of a user; and 

said processing means comprises: frequency 
processing means of performing FFT (fast Fou- 
rier transformation) processing onto the fre- 



29 



BNSDOCID: <EP 12267WA1_L> 




57 EP 1 226 

quency of said pulse wave; heart rate measur- 
ing means of measuring heart rate from the out- 
put of said frequency processing means; and 
calorie consumption calculating means of cal- 
culating calorie consumption from said heart 5 
rate. 

10. The vital signs processing apparatus according to 
Claim 9 wherein: 

10 

said vital signs processing means further com- 
prises FFT processing means of performing 
FFT processing onto said heart rate; 
according to the result of said FFT processing, 
it is determined whether said user Is exercising is 
or not; and 

when it is determined that said user is not ex- 
ercising, and when said heart rate exceeds a 
predetermined set value, said calorie con- 
sumption calculating means does not use said 
measured heart rate, but calculates calorie 
consumption according to said user's resting 
heart rate stored previously. 

11. The vital signs processing apparatus according to 25 
Claim 9 further comprising inputting means of per- 
mitting a userto input: personal data including one's 
name, age, and sex; health control indices including 
daily,, weekly, monthly, and final target values for 
calorie consumption; and exercise indices including so 
upper and lower limits for heart rate at exercise, and 
exercise time. 

12. The vital signs processing apparatus according to 
Claim 11 wherein said health control indices and 35 
said exercise indices are displayed on said display- 
ing means. 

13. The vital signs processing apparatus according to 
Claim 9 further comprising notifying means of warn- 
ing said user when said heart rate falls outside the 
range between said upper and lower limits for heart 
rate having been input through said inputting 
means. 

45 

14. The vital signs processing apparatus according to 
Claim 11 wherein: 

said processing means performs: the accumu- 
lation of said calorie consumption; the calcula- so 
tion of the difference from said target value; the 
calculation of the degree of achievement to said 
target value; and the calculation of the expect- 
ed time of achieving said target value at the cur- 
rent pace of calorie consumption; and then S5 
stores these data in a region different from that 
of said vital signs data, within said storing 
means; and 



m 
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said displaying means displays: the time series 
of the change in said heart rate and said calorie 
consumption; said accumulated value of calo- 
rie consumption; and said expected time of 
achieving said target value. 

15. The vital signs processing apparatus according to 
Claim 6 wherein: 

said vital signs detecting means is used as said 
detecting means connected to said terminal in 
Claim 3; and 

said vital signs processing means is used as 
said terminal in Claim 3. 

16. The vital signs processing apparatus according to 
Claim 6 wherein said vital signs detecting means 
and said vital signs processing means are used as 
said detecting means connected to said terminal in 
Claim 3. 

17. A health control method wherein a vital signs 
processing apparatus according to any of Claims 
7,5 or 16 is used, whereby the health of a user of 
said vital signs processing apparatus is controlled 
according to instructions from a health control in- 
structor who is a server user of said information 
server or said server, wherein 

said method comprises: 

a first step in which said infomnation server or 
said server generates a health control program 
including all or part of the exercise indices, the 
exercise menu, and the health control indices 
of said user of said health vital signs processing 
apparatus according to a user chart containing 
vital signs including the height, the weight, the • 
body fat percentage, and the temperature of 
said user, and then transmits said program to 
said vital signs processing apparatus; 
a second step in which said vital signs process- 
ing apparatus receives said health control pro- 
gram, and in which said user uses said vital 
signs processing apparatus in accordance with 
said health control program, and thereby ac- 
quires said user's vital signs; 
a third step in which said information server or 
said server renews said health control program 
according to said acquired measurement data; 
and 

a fourth step in which when said measurement 
data falls outside the range of the values set in 
said health control program, said vital signs 
processing apparatus transmits warning infor- 
mation for requesting attention to said infonna- 
tion server or said server; and wherein: 

on recognizing said warning information. 
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said hearth control instructor detenmines 
and alters said exercise indices and/or said 
exercise menu in said health control pro- 
gram according to said warning informa- 
tion; 

said information server or said server 
transmits said altered exercise indices 
and/or exercise menu to said vital signs 
processing apparatus; and 
when said vital signs processing apparatus 
receives said altered exercise indices and/ 
or exercise menu, said user takes exercise 
according to said exercise indices and/or* 
exercise menu. 

18. The health conUol method according to Claim 17 
y wherein: 

said vital signs processing apparatus transmits 
prompt informatiori for requesting the renewal 
of said measurement data, to said user; 
• - on recognizing said prompt infomrjation, said' 
user detenmines and operates said vital signs 
processing apparatus according to said prompt 

information; and 

said vital signs processing apparatus acquires 
new measurement data, and then transmits 

- them to said information sierver or said server. 

19. The health control method according to Claim 17 
wherein: 

said information server or said server transmits 

- prompt information for requesting the renewal 
of said acquired measurement data, to said us- 
er; . ... " .: 

. . , on recognizing.said. prompt infomnation, said 
user of said .vital signs processing apparatus 
determines and operates said information serv- 
er or said server according said prompt infor- 

• mation; and 

on receiving new measurement data, said in- 
fomiation server or said server generates a 
new health control program based on said data. 

20. The health control method according to Claim 1 8 or 
1 9 wherein said prompt information is output when 
said measurement data is not renewed for a prede- 
termined time or longer. 

21. The health control method according to Claim 18 
wherein said prompt infonmation includes the meth- 
od of operation of said vital signs processing appa- 
ratus for said user to renew said measurement data. 

22. The health control method according to Claim 19 
wherein said prompt information includes the oper- 
ation method of said information server or said serv- 



er for said user of said vital sign processing appa- 
ratus. 

23. The health control method according to Claim 17 
5 wherein: 

said information server or said server further 
comprises a user ID (identifier) table for storing 
user IDs for corresponding the user chart of 
10 each user to that user uniquely; and 

said user ID is transmitted together with said 
health control program to said health control 
apparatus. 

15 24. A program of operating a computer as all or part of 
said terminal capable of being connected to detect- 
ing means, of detefCting vital signs; said program 
server for storing a program and/or data for causing 
said detecting means to operate; and said informa- 

20 . tion server f or cprnmunicating with said tenninal; in 
said vitaLsignsjdetedipfi,syste^ 

25. A program :0l operating a computer as all or part of 
25 said termirial according to Claim 3 capable of being 
connected to detecting rheans of detecting. vital 
signs. 
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26.""A"program of" operating a computer as all or part of 
. said program server according to Claim 4 for com- 
municating with said tenminal capable of being con- 
nected to detecting means of detecting vital signs, 
and for storirig a program and/or data for causing 
said -detecting means to operate. 

" 27. :A program of operating a cornputer as all or part of 

;>v;^-v^-said-informa^^^^ to Claim 5 for 

""cofnrnum said temiinal capable of being 

r x conriectedvto detect means of detecting vital 

-^'.i^sigrii-.'-cr-i^w^ ' 

28. A program of operating a computer as all or part of 

said processing means of said vital signs process- 
ing means of said vita! signs processing apparatus 
. according io Claim 6. 

29. A program of operating a computer to carry out all 
or part of said first, second, third, and fourth steps 
in said health control method according to Claim 1 7. 

30. Data structure which can be used in a computer and 
comprises all or part of the data structure in said 
first, second, third, and fourth steps in said health 
control method according to Claim 17. . 

31. A vital signs detection system comprising: 

a tenninal having detectingmeans of detecting. 
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vital signs corresponding to an inspection item; 
a program server of storing a program and/or 
data to make said detecting means operate; 
and 

an inspection item judgment server of commu- 5 
nicating with said terminal and thereby judging 
said inspection item according to said vital 
signs; wherein: 

when said terminal is started, said inspec- io 
tlon item judgment server judges a prede- 
temnined inspection item according to said 
vital- signs corresponding to said predeter- 
mined inspection item; and according to 
the result of said judgment, said inspection i5 
item judgment server makes said terminal 
download a predetermined program and/or 
data from said program server, and thereby 
makes said detecting means operate ac* 
cording to said predetermined program 20 
and/or data. 



32. A vital signs detection system comprising: 

a terminal having detecting means of detecting, 2s 
vital signs corresponding to an inspection item; 
a program server of storing a program and/or 
data to make said detecting means to operate; 
and 

an inspection item judgment server of commu- 30 
nicating with said terminal and thereby judging 
said inspection Item according to said vital 
signs; wherein: 

when said detecting means detects said vl- 35 
tal signs corresponding to a predetermined 
inspection item, said terminal transmits 
said vital signs to said inspection item judg- 
ment server; 

on receiving said detected vital signs, said 40 
inspection item judgment server judges 
said predetermined inspection item ac- 
cording to said vital signs, and according 
to the result of said judgment, determines 
whether the operation of said detecting 45 
means is to be continued or not; and 
when the result of said determination is the 
continuation of the operation of said detect- 
ing means, said inspection item judgment 
server makes said detecting means per- so 
fomn the same operation as previous, or al- 
ternatively, to download a predetermined 
program and/or data from said program 
server and thereby operate according to 
said predetermined program and/or data. 55 

33. The vital signs detection system according to Claim 
31 or 32 wherein: said detecting means is connect- 



ed to said terminal in an attachable and detachable 
manner: and in response to said download of said 
predetermined program and/or data, the type and/ 
or the number of said detecting means connected 
to said tenmlnal is changed. 

34. The vital signs detection system according to Claim 
31 or 32 wherein said download of said predeter- 
mined program and/or data is carried out in order 
to change said inspection item to which said oper- 
ation of said detecting means corresponds. 

35. The vital signs detection system according to Claim 
31 or 32 wherein said download of said predeter- 
mined program and/or data is carried out in order 
to change the inspection method for the same in- 
spection item to which said operation of said detect- 
ing means corresponds. 

36. The vital signs detection system according to Claim 
31 or 32 wherein: 

said judgment by said inspection item judgment 
server Is carried out according to specific vital 
signs as said vital signs, which is in specific rel- 
evance to said organism of detection target of 
said detecting means; 

said lemiinal is provided with an ID correspond- 
ing to said specific vital signs; and 
said inspection item judgment server refers to 
said ID of said temnihal, and thereby cames out 
said judgment according to said specific vital 
signs. 

37. The vital signs detection system according to Claim 
36 wherein said ID is transmitted from said terminal 
to said inspection item judgment server, whereby 
said inspection item judgment server can refer to 
said ID. 

38. The vital signs detection system according to Claim 
36 wherein said inspection item judgment server re- 
tains said ID in advance. 

39. A terminal comprising detecting means of detect- 
ing, from an organism, vital signs corresponding to 
a predetermined inspection item, wherein 

when at start-up, an inspection item judgment 
server for judging said inspection item according to 
said vital signs judges a predetermined inspection 
item according to said vital signs corresponding to 
said predetermined inspection item, 

according to the result of said judgment, said 
terminal downloads a predetermined program and/ 
or data from a program server for storing a program 
and/or data to make said detecting means operate, 
and thereby causes said detecting means to oper- 
ate according to said predetemnined program and/ 
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or data. 

40. A terminal comprising delecting means of detect- 
ing, from. an organism, vital signs corresponding to . 
inspection item, wherein: 

when said detecting means detects a vital signs 
corresponding to a predetenmined inspection 
item, said terminal transmits said vital signs to 
an inspection item judgment server of commu- 
nicating with said terminal and thereby judging 
said inspection item according to said vital 
signs; 

on receiving said detected vital signs, said in- 
spection item judgment server judges said pre- 
determined inspection Kern according to said 
vital signs, and according to the result of said 
judgment, determines whether the operation of 
said detecting means is to be continued or not; 
and . ' 

when the result of said determination is the con^ 
tinuation of the operation of said detecting 
nrieans. said inspection item judgment server 
- makes said detecting means perform the same 
operation as previous, or altematively, down- 
load a predetermined program and/or data from 
a program server for storing a program and/or 
data to make said detecting means operate , 
and thereby operate according to said pfeder 
temnined program and/or data. 

41. The terminal according to Claim 39 or 40 wherein: 
said detecting means is connected to said terminal 
in an attachable and detachable manner; arid in re- 
sponse to said download of said predetermined pro- 
gram, and/or data,. the type and/or the number of. 

• said delecting: means connected to said lemriinal is 
changed. : . 

42. The temiinal according to Claim39 or 40 wherein 
said download of said predetennined program and/ 
or data is carried out in order to change said inspec- 
tion item to which said operation of said detecting 
means corresponds. 

43. The terminal according to Claim 39 or 40 wherein 
said download of said predetermined program and/ 
or data is carried out in order to change the inspec- 
tion method for the same inspection item to which 
said operation of said detecting means corre- 
sponds. 

44. A temiinai according to Claim 39 or 40 wherein: 

said terminal is provided with an ID which cor- 
responds to specific vital signs as said vital 
signs, in specific relevance to said organism of 
detection target of said detecting means and is 
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thereby used for said judgment by said inspec- 
tion item judgment server: and 
said inspection item judgment server refers to 
said ID of said tenminal, and thereby carries out 
said judgment according to said specific vital, 
signs. 

45. A vital signs detection method comprising: 

a step including a. delecting step of detecting, 
from an organism, vital signs corresponding to 
an inspection item; 

a prograrh storing step of storing a program 
and/or data to make detecting step carry out; 
and ' 

• ' an inspection item judging step of judging said 
inspection item according to said vital signs de- 
tected by said detecting step; wherein: 



when said delecting step is started, in said 
inspection item judging step, said predeter- 
nnihed inspection item is judged according 
to saidvital signs corresponding to saidpre- 
determined inspection item; and according 
to" the result of said judgment, a predeter- 
mined program and/or data stored in said- 
program storing step is downloaded for 
said step including said detecting step; 
whereby in ~said detecting step, operation 
is carried out according to said predeter- 
mined program and/or data. 



46. A vital signs detection method comprising: 

a step including a detecting step of detecting, 
from ari organism, vital signs corresponding to 

i"^ y ■■ a predetemnined inspection item; 

V " " a pVbg'ram storing step of storing a program 
and/or data make said detecting step carry out; 

. ^ and 

an inspection Hern judging step of judging said 
ihspection item according to said vital signs de- 
tected by said detecting step; wherein: 

; when said vital signs corresponding to said 
predetermined inspection item is detected 
in said delecting step, said vital signs is 
transmitled, in said step including saidde- 
. tecting step, to said inspection item judging 
step for processing; 

in said inspection Item judging step, said, 
predetermined inspection item Is judged 
according to said detected vital signs, and 
according to the result of said judgment, it 
Is determined whether said detecting step 
is to be continued or not; and 
when the result of said determination is the 
continuation of said detecting step, the 
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same operation as previous Is carried out 
in said detecting step, or alternatively, a 
predetermined progrann and/or data stored 
in said program storing step is downloaded 
and thereby operation is carried out ac- 
cording to said predetermined program 
and/or data. 



judgment server for communicating with said termi 
nal and thereby judging said inspection item ac 
cording to said vital signs; in said vital signs detec 
tion system according to Claim 32. 



5 



47. A program of operating a computer as all or part of: 
said terminal having detecting means of detecting, io 
from an organism, vital signs corresponding to a 
predetemiined inspection Item; said program serv- 
er for storing a program and/or data to make said 
detecting, means operate; and said inspection item 
judgment server for communicating with said tenmi- " *5 
nal and thereby judging said inspection item ac- 
cording to said vital signs; in said vital signs detec- 
tion system according to Claim 31 . 

48. A program of operating a computer as all or part of: 20 
said terminal having detecting means of detecting, 
from an organism, vital signs corresponding to a 
predetemiined Inspection item; said program serv- 
er for storing a program and/or data to make said 
detecting means operate; and said inspection item 25 
judgment server for communicating with said termi- 
nal and thereby judging said inspection item ac- 
cording to said vital signs; in said vital signs detec- 
tion system according to Claim 32. 



49. A computer-processable medium carrying a pro- 
gram of operating a computer as all or part of: said 
terminal capable of being connected to detecting 
means of detecting vital signs; said program server 

for storing a program and/or data to make said de- 35 
tecting means to operate; and said information 
server for communicating with said terminal; in said 
vital signs detection system according to Claim 1 . 

50. A computer-processable medium carrying a pro- ^0 
gram of operating a computer as all or part of: said 
terminal having detecting means of detecting, from 

an organism, vital signs corresponding to a prede- 
termined inspection item; said program server for 
storing a program and/or data of operating said de- 
tectingmeans operate; and said inspection Item 
judgment server for communicating with said termi- 
nal and thereby judging said inspection item ac- 
cording to said vital signs; in said vital signs detec- 
tion system according to Claim 31 . 

51. A computer-processable medium' carrying a pro- 
gram of operating a computer as all or part of: said 
terminal having detecting means of detecting, from 
an organism, vital signs corresponding to a prede- 
termined inspection item; said program server for 
storing a program and/or data for causing said de^ 
tecting means to operate: and said inspection item 
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